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Abstract 
Using TIMSS and PIRLS to Construct Global 
Indicators of Effective Environments for Learning 
 
Dissertation by A. Corinna Preuschoff 
 
Advisor: Ina V.S. Mullis, Ph.D. 
 
 
 
As an extension of the effort devoted to updating the questionnaires for TIMSS and 
PIRLS 2011, this dissertation explored a new reporting strategy for contextual 
questionnaire data. The study investigated the feasibility of constructing “global 
indicators” from a large number of diverse background variables, which could provide 
policy makers and practitioners with meaningful information on effective learning 
environments.  
Four broad constructs of effective learning environments were derived from the 
TIMSS and PIRLS Contextual Frameworks for 2011. These were: 1) effective school 
environments for learning to read, 2) effective home environments for learning to read,  
3) effective classroom environments for learning mathematics, and 4) students’ 
motivation to learn mathematics. Using the TIMSS and PIRLS 2011 Frameworks, the 
conceptual definitions of the constructs were formulated as constructs maps.  
Next, relevant questionnaire items were identified that addressed each aspect of the 
construct maps, capitalizing on the full range of background information in the  
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TIMSS 2007 and PIRLS 2006 International Databases. The questionnaire items were 
used to create sets of variables for scaling, and subsequent to principal component 
analysis to confirm scale unidimensionality, the variables were combined into  
1-Parameter IRT (Rasch) scales. The idea of conveying the meaning of the broad 
contextual scales through item mapping was explored, as well as reporting  
country-by-country results on the global scales. 
The scaling was successful and it was concluded that contextual information 
could be reported more globally in future cycles of TIMSS and PIRLS. However, the 
study also demonstrated that it is extremely complicated to choose background constructs 
at the right level of aggregation for both analysis and reporting. It is difficult to develop 
scales that summarize data for educational policy makers without loss of vital 
information.  
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Chapter 1 
Purpose of the Dissertation Research 
Introduction 
The Trends in International Mathematics and Science Study (TIMSS) and Progress in 
International Reading Literacy Study (PIRLS) are ambitious international large-scale 
assessment studies, involving more than 60 countries around the world. Sponsored by the 
International Association for the Evaluation of Educational Achievement (IEA), TIMSS 
has been assessed every four years since 1995 and PIRLS has been assessed every five 
years since 2001. While the media reports tend to feature country rankings in student 
achievement, TIMSS and PIRLS have the primary goal of providing education policy 
makers and practitioners with valuable information about ways to improve teaching and 
learning. For this purpose, TIMSS and PIRLS collect an extensive array of contextual 
background information from students, their parents, teachers, and school principals via 
questionnaires. By linking student achievement to the various contexts in which learning 
takes place across countries, TIMSS and PIRLS provide a variety of perspectives on the 
most successful environments for learning. Given the central role played by the 
background data, TIMSS and PIRLS devote considerable effort to developing high-
quality measures of home, school, and classroom contexts for learning.  
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As would be expected, the strategies for measuring background contexts for 
learning have evolved since the 1960s and IEA’s initial international studies in 
mathematics, science, and reading. Through the years, the issues addressed in the 
background questionnaires have changed with the times, but the approaches for reporting 
background questionnaire data perhaps less so. Presently, TIMSS and PIRLS will be 
administered together in 2011, with more than 40 countries planning to assess the same 
students in reading, mathematics, and science at the fourth grade. This provides the 
impetus for a concerted effort to improve the relevance of the TIMSS and PIRLS 
contextual background data: first, by collecting information that goes beyond simply 
describing educational contexts and focuses exclusively on factors grounded in the 
literature as being related to achievement; and second, by developing a reporting strategy 
that provides more useful and interpretable results.  
This dissertation research explores an innovative strategy for reporting TIMSS 
and PIRLS contextual background data in 2011. The idea is to provide global indicators 
of effective environments for learning by bringing to bear all the background data in the 
TIMSS and PIRLS international databases, derived from hundreds and hundreds of 
questions, to create scales of effective environments for learning.  
The constructs underlying the scales are based on the conceptual definitions of 
effective contexts for learning described in the PIRLS 2011 Contexts for Learning to 
Read framework (Mullis, Martin, Kennedy, Trong, & Sainsbury, 2009) and the TIMSS 
2011 Contextual Framework (Mullis, Martin, Ruddock, O’Sullivan, & Preuschoff, 2009). 
These frameworks describe the broad contexts in which students learn, summarizing the 
resources, instructional approaches, and attitudes expected to facilitate high achievement.  
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This exploratory analysis uses background questionnaire data provided in the 
TIMSS 2007 and PIRLS 2006 International Databases (Foy & Olson, 2008; Foy & 
Kennedy, 2007). Taken together, the two databases contain responses to almost 1,500 
background questions and constitute a rich resource for constructing indicators of 
effective environments for learning.  
The plan is to develop scales for four broad indicators, two using PIRLS 2006 
data at the fourth grade and two using TIMSS 2007 mathematics data at the eighth grade. 
One scale using PIRLS data describes effective home environments for learning to read, 
because PIRLS places emphasis on the home environment and acquisition of early 
literacy skills. The other PIRLS scale describes effective school environments for 
learning to read. Because TIMSS has a focus on the curriculum and the classroom and 
how these influence student learning, the TIMSS mathematics data are used to develop an 
indicator of effective classroom environments for learning mathematics. Also, the TIMSS 
2007 data are used to develop an indicator of students’ motivation to learn mathematics, 
since unfortunately by the eighth grade a number of students have formed negative 
feelings about their abilities and interests in mathematics. 
Because Rasch (1-Parameter Item Response Theory) scaling has been used 
successfully to summarize background questionnaire data in other large-scale assessment 
studies, this dissertation research will follow Mark Wilson’s (2005) framework for 
constructing and interpreting questionnaire data. His construct modeling approach 
combines conceptual definitions of constructs with the principles of Rasch measurement. 
Using the TIMSS and PIRLS frameworks, constructs are mapped according to positive 
and negative learning environments, and then questionnaire items that correspond to the 
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maps are identified. The potentially large number of relevant items are subjected to a 
series of analytic techniques to evaluate their suitability for scaling. The items meeting 
the evaluation criteria are scaled and item maps used to describe the results. If the “global 
indicators” approach is successful, it will be used in reporting the results of TIMSS and 
PIRLS in 2011. 
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Current Approaches for Developing and Reporting 
Background Data in TIMSS and PIRLS 
Studying background contexts for learning has played a central role in IEA assessments 
since their inception in the 1960s. The idea behind early IEA studies was to treat 
countries’ policies and practices as inputs and the students’ attitudes and achievements as 
outputs. To study the link between educational inputs and outputs, IEA founding father 
Thorsten Husen once suggested to “use the world as big educational laboratory” (Husen, 
1973, p.10 ), where a variety of strategies are tried out.   
In the 1990s, IEA’s international assessments progressed into a new era, attracting 
more and more countries to participate, and, thus, further developing the conceptual 
models, questionnaires and reporting strategies for background data. The Third 
International Mathematics and Science Study (TIMSS) in 1995 was administered in 40 
countries. Based on the success of TIMSS 1995 and its follow-up in 1999, IEA made the 
decision to implement assessments of reading, mathematics, and science as trend studies 
with regular cycles beginning with PIRLS 2001 and TIMSS 2003. Measuring trends in 
students’, home, school, and classroom backgrounds brought new opportunities, but also 
challenges. To report changes in students’ learning environments over time, it was 
important to identify enduring issues as well as questions that could be held consistent 
across assessment cycles. At the same time, however, new topics emerged that policy 
makers and educators found important. To both measure trends and evolve with a 
changing world, the TIMSS and PIRLS contextual frameworks and background 
questionnaires have been constantly reviewed and updated with each assessment cycle.  
The coming together of the TIMSS and PIRLS assessment cycles in 2011 
necessitated a joint review of the TIMSS and PIRLS Contextual Frameworks and 
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Background Questionnaires for 2011 to maximize the opportunity for comparisons across 
the three subject areas. It also was the impetus for focusing the questionnaire 
development strategy on providing information to policy makers specifically in terms of 
the types of school, classroom, and home environments that facilitate higher 
achievement. For 2011, there was a concerted effort to replace lists of questions 
attempting to describe a variety of environments and activities with sets of questions 
measuring constructs known from the research literature to be related to achievement 
across countries. TIMSS and PIRLS devoted considerable effort to updating the 2011 
questionnaires to collect information about factors associated with higher achievement 
and developing scales that would measure important constructs. The plan was for 2011 to 
substantially advance the relevance and usefulness of the TIMSS and PIRLS background 
data. 
Meanwhile, however, the primary reporting approach used by TIMSS and PIRLS 
to report background data has consisted of tables that summarize how responses to 
individual questions or combinations of several questions were distributed across the 
response categories, together with mean achievement for students in the categories. 
Given the hundreds of background questions asked, this approach leads to hundreds of 
pages of tables in the international reports. The approach is comprehensive and 
appreciated by the participating countries, but it is difficult to digest and summarize so 
many tables presenting so many different types of results. Beginning with TIMSS 1999 
there has been an effort to develop background indices related to achievement, mostly in 
areas of resource availability, school climate, and student attitudes. The background 
indices are composite variables that assign students to high, medium, or low categories 
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on the basis of their responses. The high category is defined in terms of responses 
characteristic of the most supportive learning environment (i.e., the greatest availability 
of resources, the safest school climate, or the most positive attitudes). The low category is 
defined in terms of the responses characteristic of the least supportive learning 
environment and the medium category is for responses in the middle. The international 
reports show the percentages of students in the high, medium, and low categories 
together with their mean achievement for each country. The means across countries for 
the high, medium, and low categories (for percentages and achievement for each 
category, respectively) provide a measure internationally of the relationship between the 
index and achievement. The index approach also was introduced in PIRLS 2001 and has 
increased somewhat with each TIMSS and PIRLS assessment. By TIMSS 2007, 13 such 
indices were reported, with the reliability and validity information documented in 
Chapter 12 of the TIMSS 2007 Technical Report (Martin & Preuschoff, 2008).  
The scales underlying the TIMSS and PIRLS indices have been constructed by 
simply adding up and averaging the responses to sets of questionnaire items, an approach 
having the advantage over more complex scaling models in that it has a relatively 
straightforward interpretation so long as the number of component questions is relatively 
small and homogeneous. For example, it can be concluded that a respondent with a scale 
score of 4 has endorsed “agree a lot” for all four statements on a 4-point Likert-scale 
(where “agree a lot” = 4) and can be placed in the “high” category. However, when 
constructs are measured based on more questions and a variety of response categories, as 
in this dissertation research, it is difficult to establish such a link, making the 
interpretation of such indices less straightforward and accessible.  
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Using Rasch Models to Scale and Interpret 
Questionnaire Data 
Two other ongoing international assessments share important objectives with TIMSS and 
PIRLS, the first being IEA’s International Civics and Citizenship Study (ICCS) and its 
predecessor the Civic Education Studies (CIVED), and the other being OECD’s Program 
for International Student Assessment (PISA). Both assessments collect a considerable 
amount of information via questionnaires in addition to administering achievement tests, 
and have developed reporting strategies for background questionnaire data using Rasch 
scaling. These approaches offer a starting point for an updated reporting approach for 
TIMSS and PIRLS background questionnaire data that will combine large amounts of 
data into summary scales. Specifically, PISA and ICCS use the 1-Parameter IRT (Rasch) 
measurement model to scale dichotomous questionnaire items and its generalization the 
Partial Credit Model to scale polytomous questionnaire items. In addition to reporting 
average scores for countries on the background scales, both studies provide information 
on how these scales could be interpreted in reference to the original component questions, 
supported by graphical displays (Schulz, 2004; OECD, 2008).   
ICCS and PISA capitalize on the strength of Rasch scales in that items and 
persons can be mapped onto the same unidimensional scale relative to each other with a 
common metric, providing the means for a substantive interpretation of the scales in 
reference to the original item contents. Rasch scales can be presented graphically as 
respondent/item distribution maps, these are variable maps in the literature often referred 
to as Wright Maps (Wilson, 2005). If the content of an item can be paired with its 
location on the map for the scale, the Rasch scale can be conveniently described in a way 
that gives meaning to a country’s position on the scale.  
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Purpose of the Study 
The purpose of this study was to explore an updated reporting strategy for TIMSS and 
PIRLS contextual background data in 2011 that integrated with the updated frameworks 
and questionnaires and provided meaningful information about the contexts for learning 
to education policy makers and practitioners. This dissertation research had the goal of 
demonstrating how global indicators of effective school, classroom, and home 
environments for learning could be developed consistent with the TIMSS and PIRLS 
frameworks for 2011. Using the data available in the TIMSS 2007 and PIRLS 2006 
international databases, four different scales were constructed to explore the feasibility of 
using the global indicator approach to report the TIMSS and PIRLS background data in 
2011.  
As set forth by Wilson’s construct modeling approach that provides a framework 
for constructing and interpreting contextual indicators, developing each of the four 
indicators started with a construct map—a detailed graphical representation of the 
conceptual definition of the construct in a unidimensional form—derived from the 
TIMSS and PIRLS frameworks for 2011. Items that corresponded to the construct maps 
were then identified for each indicator from the PIRLS 2006 and TIMSS 2007 
International Databases. 
While the TIMSS 2007 International Database for mathematics at the eighth 
grade includes responses to approximately 350 questions across the Student 
Questionnaire, Mathematics Teacher Questionnaire, and School Questionnaire and the 
PIRLS 2006 International Database contains answers to more than 400 questions, a 
preliminary review of the databases indicated that at least 80 items pertained to the school 
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reading construct and even more to the classroom construct for learning mathematics. 
Approximately 40 items pertained to home environments supportive of learning to read 
and 12 to student motivation to learn mathematics. Next, specific items were identified 
for each of the four indicators that were expected to describe the constructs most 
effectively. In addition to existing variables, new composite variables were developed 
that were likely to be useful components of the global indicators. Selecting the 10-30 
items to be included in each scale was informed by the relationships among items and 
between items and student achievement. 
The resulting items were combined into scales using Rasch measurement and 
regions of the scales were described based on item locations, so that differences on the 
scales could be interpreted in reference to the item content. Finally the success of 
building the broad measurement scales was evaluated empirically through model fit. 
Based on this dissertation research it appears that Rasch scaling is a successful 
approach for analyzing and reporting the TIMSS and PIRLS background data. Valid and 
reliable measurement scales representing effective environments for learning were 
constructed that capitalized on the large amounts of TIMSS and PIRLS data collected via 
the background questionnaires and address the most salient aspects of each broad 
construct. Furthermore, the updated reporting strategy provides the results for each 
indicator in a way that is easy to understand and interpret by combining descriptions of 
the regions of the scales with country-level results.   
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Research Questions 
This dissertation investigated the following question: Is it feasible to construct global 
indicators from a large number of diverse background variables, so that TIMSS and 
PIRLS can provide policy makers and practitioners with meaningful data on effective 
home, school, and classroom learning environments?  
To answer this question, the following more specific questions were addressed:  
1. Is it possible to use the TIMSS and PIRLS conceptual definitions of effective 
home, school, and classroom contexts for learning to develop measurable 
constructs? 
2. Is it possible to identify variables addressing such constructs with sufficient 
coherence to be combined as single scales? 
3. Is it possible to create acceptable IRT (Rasch) scales using such variables? 
4. Is it possible to describe regions on such scales in terms of the underlying 
constructs of effective learning environments so that results may be easily 
conveyed to policy makers and practitioners?   
5. Is it possible to compare effective learning environments across countries in terms 
of their locations on such scales? 
 12 
 
Significance of the Study 
The primary significance of this dissertation research is the methodological advance that 
would be made if it is possible to develop and report questionnaire data in terms of broad, 
policy relevant constructs. This dissertation research demonstrating that the construct 
modeling approach in combination with Rasch measurement can be applied to large 
numbers of questionnaire responses in different formats is beneficial for a number of 
reasons.  
First and foremost, there would be immediate benefits to TIMSS and PIRLS in 
reporting the background data results in 2011, because the information would be 
presented in a way that aligned with the contextual background frameworks prepared in 
collaboration with the countries. In turn, the approximately 70 participating countries will 
receive more easily interpretable background information about the effectiveness of their 
school and classroom environments for learning. The global indicators highlighting the 
most important school and classroom factors associated with high achievement in 
mathematics, science, and reading could serve as the focal point of educational reform. 
Looking forward to future cycles of TIMSS and PIRLS, the global indicators could be 
modified in ways similar to the procedures used for the consumer price index, and be one 
central to a strategy of monitoring long terms in educational improvement internationally. 
The global indicator approach could also be applied in other assessments and data 
collection efforts that involve collecting large amounts of questionnaire data. Other 
projects do not need to involve achievement data to find this analysis and reporting 
strategy helpful, and there are many projects that collect only questionnaire data. 
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Considering large-scale questionnaire studies, possibilities include the U.S. School and 
Staffing Survey and OECD’s Teaching and Learning International Survey.  
Using TIMSS and PIRLS to pave the way for introducing the global indicators 
approach most likely would lead to widespread interest in the methodology. Considering 
all of the questionnaire studies conducted in all types of fields around the world, there 
would appear to be numerous possibilities and opportunities to apply and refine the 
methodology. 
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Chapter 2 
Reporting Contextual Background Data in TIMSS and 
PIRLS: A Review of Current Approaches and Future 
Possibilities 
Introduction  
Studying the educational contexts in which teaching and learning take place has been the 
goal of the International Association for the Evaluation of Educational Achievement 
(IEA) since its inception in 1958. This chapter opens with a brief overview of how the 
collection of contextual background data played a central role in IEA’s initial 
international studies of mathematics, science, and reading literacy in the 1960s, and then 
traces developments in measuring background contexts for learning through the recent 
assessments of the Trends in International Mathematics and Science Study (TIMSS) and 
the Progress in International Reading Literacy Study (PIRLS).  
IEA’s TIMSS & PIRLS International Study Center at Boston College is 
responsible for the international direction of TIMSS and PIRLS. Conducted most recently 
in 2007, TIMSS assesses mathematics and science achievement at the fourth and eighth 
grades. It has been conducted every four years since 1995, with assessments in 1995, 
1999, 2003, and 2007, and data collection beginning for 2011. PIRLS assesses reading 
literacy at the fourth grade on a five-year cycle with assessments in 2001 and 2006, and 
data collection also under way for PIRLS 2011. Because the TIMSS and PIRLS 
assessment cycles are coming together for the first time in 2011, this is an historic time 
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for IEA with about 40 countries planning to assess the same students in both TIMSS and 
PIRLS. Approximately 70 countries will be participating in TIMSS, PIRLS, or both.  
In addition to testing student achievement, both TIMSS and PIRLS collect an 
extensive array of information about the contexts for teaching and learning. Students, 
teachers, and school principals answer questionnaires about educational resources and 
experiences for learning reading, mathematics, and science. Because the home 
environment plays such an important role in developing reading literacy skills, especially 
in the early years of a child’s education, PIRLS also administers a questionnaire to 
students’ parents or caregivers. Special attention is focused on home activities that were 
likely to have fostered early literacy skills. However, parents are also asked about their 
educational backgrounds, their attitudes toward reading, and the availability of home 
literacy resources.  
Because the TIMSS 2007 and PIRLS 2006 background data provide the basis for 
this dissertation analysis, this chapter describes the underlying contextual frameworks 
and background questionnaires for those assessments as well as the strategies used for 
reporting background questionnaire data. The fact that both TIMSS and PIRLS are being 
assessed in 2011 provides a unique opportunity for countries to collect mathematics, 
science, and reading achievement data on the same fourth-grade students together with 
the school and home background questionnaire data. Since the TIMSS & PIRLS 
International Study Center intends to use the approaches studied in this dissertation 
research to report the results of TIMSS and PIRLS in 2011, this chapter also describes the 
innovations made in framework and questionnaire development for TIMSS and PIRLS in 
2011 and the ambitious plans for analyzing and reporting background questionnaire data.  
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In addition to TIMSS and PIRLS, two other international assessments collect 
contextual questionnaire data and measure trends over time, having developed 
approaches to scaling and reporting background questionnaire data using 1-Parameter 
IRT (Rasch) scaling. One is IEA’s assessment of civic education, first administered in the 
early 1970s. IEA administered the second Civic Education Study (CIVED) between 1996 
and 2000. The third round, named the International Civic and Citizenship Education 
Study (ICCS), was assessed in 2009, with results released starting in June of 2010. The 
other international study of interest to this dissertation research is the Program for 
International Student Assessment (PISA), an international trend assessment of 15-year 
old students’ knowledge and skills in reading, mathematics, and science. Initiated by the 
OECD in 2000, PISA has been assessed in 2003, 2006, and 2009 on a 3-year cycle.  
Chapter 2 also examines how Mark Wilson’s (2005) construct modeling 
approach, described in his book Constructing Measures─An Item Response Modeling 
Approach, can be used as an organizing framework for summarizing questionnaire data 
effectively. Next, the measurement models used to summarize questionnaire data in this 
dissertation analysis are described. These are the 1-Parameter Rasch (IRT) model and its 
generalization for polytomous item responses, the Partial Credit Model, both described in 
terms of their mathematical formulations and assumptions. The chapter closes with an 
overview of the TIMSS 2007 and PIRLS 2006 International Databases that constituted 
the basis for this dissertation analysis 
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Brief History of Measuring Background Contexts for 
Learning in TIMSS  
TIMSS is firmly rooted in the study of the relationship between achievement and 
educational policies and practices, beginning with the initial mathematics and science 
studies conducted in the 1960s. IEA administered the First International Mathematics 
Study (FIMS) in 12 countries in 1964 (Husen, 1967), and the First International Science 
Study (FISS) in 19 countries between the years of 1971 and 1972 (Walker, 1976). 
Science was first assessed as part of IEA’s Six Subject Survey that also included reading 
comprehension, civic education, literature, English as a foreign language, and French as a 
foreign language. These initial IEA studies pioneered approaches to measuring and 
reporting background contexts for learning that still influence TIMSS today. 
IEA’s founding father, Thorston Husen (1967), explained that mathematics was 
chosen as the outcome measure for the first implementation of an international 
assessment of student achievement, because of its importance as a school subject. Also, at 
that time, achievement in mathematics appeared the most feasible to measure in an 
international context since countries had relatively similar curricula in mathematics and 
the translation of mathematical problems appeared less problematic than for other core 
subjects like reading or science.  
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The idea behind FIMS was to treat a country’s policies and practices as inputs and 
the students’ attitudes and achievement as outputs. Reflecting on his vision of early IEA 
comparative studies in education, including FIMS and FISS, Husen said  
“We conceived of the world as one big educational laboratory where a 
great variety of practices in terms of school structure and curriculum were 
tried out. We simply wanted take advantage of the international variability 
with regard to both to the outcomes of the education systems and the 
factors which caused differences in these outcomes” (Husen, 1973, p. 10).   
 
FIMS administered mathematics achievement tests to 13-year-old students as well 
as students in their final year of secondary school. In addition to the mathematics 
achievement tests, FIMS administered student questionnaires, teacher questionnaires, 
school questionnaires, and a country questionnaire, entitled the National Case Study 
Questionnaire. Also, Student Opinion Booklets were designed to collect information 
about students’ views of mathematics teaching and learning, as well as their attitudes 
toward mathematics. 
 The FIMS results were published in two volumes in 1967, summarizing a wide 
range of findings about students’ mathematics achievement, their attitudes toward 
mathematics, and the contexts for teaching and learning mathematics (Husen, 1967). 
FIMS had an enduring impact on the field of educational assessment because it showed 
that international studies in education were feasible, and could form the basis for policy 
research aimed at improving education worldwide (Mullis & Martin, 2007). 
FISS was administered between 1970 and 1971 to 10-year-old students, 14-year-
old students, and students in the final year of the secondary school. As explained in 
Science Education in Nineteen Countries (Comber & Keeves, 1973), the study came 
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along in a critical stage of science education when traditional subject content and 
teaching methods were giving way to new curricula and programs. FISS collected 
extensive contextual background data through student, teacher, and school questionnaires 
as well as a country questionnaire. The questionnaires primarily focused on the nature of 
science teaching and learning as well as students’ and teachers’ attitudes toward science.  
IEA administered the Second International Mathematics Study (SIMS) 
approximately fifteen years later than FIMS─between 1980 and 1982 in 20 countries. 
The Second International Science Study (SISS) took place between 1983 and 1984 in 23 
countries. The SIMS mathematics tests were given to 13-year-old students and students 
in the final grade of secondary education.  SISS administered science tests to 10-year-old 
students, 14-year-old students, and students in their final year of secondary school. These 
assessments built on FIMS and FISS, incorporating what had been learned about 
international assessments in education. Both studies placed major emphasis on the 
curriculum as the organizing framework of mathematics and science education, resulting 
in the development of detailed conceptual models to underlie background data collection. 
Figure 2.1 reproduces the conceptual model underlying SIMS, as it was presented 
by Travers and Westbury (1990). The model shows how society and educational systems 
influence institutional settings, and that these factors have a major impact on what is 
intended to be taught in the classroom. Community, schools, and teachers shape 
instruction as do classroom resources and teaching practices, all influencing the 
implemented curriculum. Student background characteristics and behaviors interact with 
the intended and implemented curriculum and further influence what is learned. Rosier & 
Keeves (1991) modified this model for SISS to also serve as an explanatory model of the 
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contexts for science instruction, showing parallels between the contexts for learning in 
both domains.  
Figure 2.1 An Expanded Model for the IEA Study of Mathematics 
Curricular 
antecedents  
Curricular 
contexts  
Curricular 
content Level 
System 
features and 
conditions 
 Institutional 
settings 
 
Intended System 
 
 
 
 
 
 
Community, 
school, and 
teacher 
characteristics 
 
School and 
classroom 
conditions 
and processes
 
Implemented School or classroom 
 
 
 
 
 
 
Student 
background 
characteristics 
 Student 
behaviors 
 
Attained Student 
Source: The IEA Study of Mathematics I: Analysis of Mathematics Curricula (Travers & Westbury, 1990) 
 
To collect background data that addressed the conceptual model underlying 
SIMS, there were detailed questionnaires about curriculum coverage and instructional 
activities. Also, students, their teachers, and school principals provided information about 
their attitudes and beliefs toward mathematics. Finally, the results were published in three 
compendium reports, with the first focusing particularly on the analysis of mathematics 
curricula (Travers & Westbury, 1990), the second on the contexts and outcomes of 
mathematics education (Robitaille & Garden, 1989), and the third on student growth and 
classroom processes (Burstein, 1992).  
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SISS also administered detailed questionnaires about the contexts for teaching and 
learning science to students, their teachers, and school principals. In addition, countries 
were asked to complete National Science Education Case Study Reports that required 
detailed qualitative descriptions of the organization of science curricula and teaching 
science in each country. The results of SISS were also published in three compendium 
reports between 1991 and 1992, focusing on science curricula and education (Rosier & 
Keeves, 1991), cross-country differences in science achievement (Postlethwaite & Wiley, 
1992), and changes in science education and achievement since the 1970 study (Keeves, 
1992).  
When the third international assessments of mathematics and science were being 
planned, IEA decided assessing both subjects together would capitalize on the similarities 
and relationships between the two domains and make reporting more effective. Thus, 
IEA’s 1995 Third International Mathematics and Science Study (TIMSS) brought 
mathematics and science together in one comprehensive assessment at grades three and 
four (the end of primary schooling), grades seven and eight (middle and lower 
secondary), and the twelfth grade (the end of upper secondary school). Conducted in 
more than 40 countries, TIMSS was the most ambitious IEA study ever undertaken to 
that date.  
TIMSS 1995 started with the development of the Curriculum Frameworks for 
Mathematics and Science (Robitaille, Schmidt, Raizen, McKnight, Britton, & Nicol, 
1993), a monograph that included the conceptual model and the significant research 
questions guiding background questionnaire development. Robitaille, et al. (1993) noted 
the research questions in TIMSS should focus on different factors involved in explaining 
 22 
 
achievement in different contexts, directing the attention to effective contexts for 
learning. 
TIMSS 1995 placed the curriculum and the classroom at the center of attention, 
focusing the collection of contextual background data on the intended mathematics and 
science curricula, instructional practices in mathematics and science teaching, and 
students’ and teachers’ attitudes toward mathematics and science. The information was 
collected via background questionnaires administered to students, their mathematics 
teachers, science teachers, and school principals. In addition, countries’ curricula and 
textbooks were reviewed in an extensive qualitative study (Schmidt, McKnight, 
Valverde, Houang, & Wiley, 1997; Schmidt, Raizen, Britton, Bianchi, & Wolfe, 1997). 
The TIMSS 1995 results, including contextual information were summarized in 
five compendium reports: The Mathematics Achievement in the Primary School Years 
and Science Achievement in the Primary School Years reports (Mullis, Martin, Beaton, 
Gonzalez, Kelly, & Smith, 1997; Martin, Mullis, Beaton, Gonzalez, Smith, & Kelly, 
1997), the Mathematics Achievement in the Middle School Years and Science 
Achievement in the Middle School Years reports (Beaton, Mullis, Martin, Gonzalez, 
Kelly, & Smith, 1997; Beaton, Martin, Mullis, Gonzalez, Smith, & Kelly, 1997), and the 
Mathematics and Science Achievement in the Final Year of Secondary School report 
(Mullis, Martin, Beaton, Gonzalez, Kelly, & Smith, 1998).  
In the TIMSS 1995 international reports, the contextual questionnaire data was 
typically presented by using the response categories in the questionnaires as reporting 
categories. Sometimes modifications were introduced by collapsing or combining 
response categories.  
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Table 2.1 shows a typical exhibit from the TIMSS 1995 report Mathematics 
Achievement in the Middle School Years (Beaton, Mullis, Martin, Gonzales, Kelly, & 
Smith, 1997). The table provides data from students’ reports about whether a dictionary, 
study desk, and computer were present in their homes. Students’ responses about the 
three resources were combined to contrast the mean achievement of students who 
reported having all three educational aids with that of students who did not have any of 
the three resources. In addition, to showing the positive relationship between access to 
educational resources in the home and student achievement, the exhibit provided the 
percent of students that reported having each of the resources 
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Table 2.1 Students’ Reports on Educational Aids in the Home─Dictionary, Computer, 
Study Desk/Table with Mathematics Achievement─Eighth Grade, TIMSS 1995 
Source: Mathematics Achievement in the Middle School Years (Beaton, Mullis, Martin, Gonzalez, Kelly,  
& Smith, 1997) 
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 TIMSS 1999 or TIMSS-Repeat (as it was known at the time) was administered in 
35 countries. The repeat study was designed as a replication of TIMSS 1995 at the eighth 
grade only. TIMSS 1999 provided countries that participated at the eighth grade in 1995 
a trend measure, and countries that participated at the fourth grade in 1995 the 
opportunity to reevaluate the population of students originally assessed as fourth graders 
but now in the eighth grade four years later. As a replication, TIMSS 1999 was based on 
the same Curriculum Frameworks for Mathematics and Science as the 1995 study 
(Robitaille et al., 1993). The student, teacher, and school questionnaires in TIMSS 1999 
paralleled the 1995 versions. In addition, each country responded to a questionnaire about 
the organization of their mathematics and science curricula, including the topics 
mathematics and science topics intended to be covered up to the eighth grade.   
To increase the reliability of the background measures, the TIMSS 1999 
international reports in mathematics and science included background indices that 
summarized responses to sets of questions to provide more reliable information on larger 
constructs (Mullis, Martin, Gonzalez, Gregory, Garden, O'Connor, Chrostowski, & 
Smith, 2000; Martin, Mullis, Gonzalez, Gregory, Smith, Chrostowski, Garden, & 
O'Connor, 2000). To make this information useful for educational policy making, the 
TIMSS indices focused on positive contexts for learning, and presented results for high, 
medium, and low categories, with the high category representing the most supportive 
learning environment and the low category the least supportive learning environment. As 
will be explained in the upcoming section about reporting the results of TIMSS 2007, the 
index approach provided interpretability by linking the description of the high, medium, 
and low values to the original questionnaire responses.  
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Beginning in 2003, IEA committed to the implementation of TIMSS as a trend 
study of student achievement in mathematics and science at the fourth and eighth grades 
on a four year cycle, renaming it the Trends in International Mathematics and Science 
Study. In preparation for the 2003 assessment, TIMSS devoted considerable energy to 
updating the frameworks for developing the mathematics and science assessments as well 
as for developing the background questionnaires. The TIMSS Assessment Frameworks 
and Specifications 2003 (Mullis, Martin, Smith, Garden, Gregory, Gonzales, & 
Chrostowski, 2001), described the framework for collecting background information in a 
separate chapter. The chapter documented the conceptual foundation underlying the 
contextual background data to be collected in TIMSS 2003, and provided a detailed 
blueprint for background questionnaire development. Building on previous cycles, the 
chapter focused on curricular goals and how educational systems are organized to attain 
these goals. Five broad areas were defined: 1) Curriculum, 2) Schools, 3) Teachers and 
their preparation, 4) Classroom activities and characteristics, and 5) Students. Each of 
these broad areas was described in detail, including how various factors were expected to 
facilitate the implementation of curricular goals and foster student achievement.  
Implementing IEA’s mathematics and science assessment as a trend study on a 
regular cycle from assessment to assessment brought new challenges together with new 
opportunities for measuring background contexts for learning. To report on changes in 
students’ learning environments over time, it is important to identify common issues as 
well as questions that can be held consistent across assessment cycles. At the same time, 
the world is changing and new topics emerge that policy makers and educators find 
important. TIMSS must stay in the forefront of developing high-quality measures of 
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policy relevant constructs and reporting the results in a way that is easy to access and 
interpret. While maintaining continuity with the past, TIMSS has had to continually 
update the frameworks and questionnaires as well as explore new analysis and reporting 
strategies.   
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Measuring Background Contexts for Learning in TIMSS 
2007 
TIMSS 2007 is the most recent TIMSS assessment with a database available for 
secondary analysis. Thus, TIMSS 2007 together with PIRLS 2006, provide the data for 
this dissertation analysis. TIMSS 2007 included 67 participants (59 countries and 8 
benchmarking entities), giving each entity the opportunity to evaluate the success of its 
educational system by linking educational outcomes to the contexts in which learning 
takes place, and to track changes in educational policies and practices over time. As 
would be anticipated, the TIMSS 2007 contextual framework, background 
questionnaires, and reporting strategies for background questionnaire data represent an 
evolution from the previous cycles of TIMSS.  
TIMSS 2007 Contextual Framework  
The TIMSS 2007 Assessment Frameworks (Mullis, Martin, Ruddock, O’Sullivan, Arora, 
& Erberber, 2006) included an updated contextual framework chapter. Corresponding to 
the approach used in 2003, the Contextual Framework was the third chapter of the 
publication following the Mathematics and Science Frameworks in Chapters 1 and 2, 
respectively. The mathematics and science chapters described the content and cognitive 
domains to be assessed in TIMSS, elaborated with specific objectives, while the 
contextual framework chapter described the major contexts and factors to be addressed 
via the questionnaires. Taken together, these three frameworks formed the conceptual 
basis for the development of the TIMSS 2007 achievement items and background 
questionnaires.  
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In order to preserve continuity and report trends from 2003, large sections of the 
TIMSS 2003 Contextual Framework were retained for 2007. This included the general 
organization of the framework into five broad areas that have a major influence on 
learning: 1) Curriculum, 2) School, 3) Teachers and their preparation, 4) Classroom 
activities and characteristics, and 5) Students. Keeping the overall organization of the 
framework the same, the TIMSS & PIRLS International Study Center reviewed and 
updated the background factors identified in each section. Draft versions underwent 
multiple reviews by international experts and country representatives prior to publication. 
The TIMSS 2007 Contextual Framework strengthened and incorporated new areas 
of interest documented in the research literature and deemed important to policy makers 
and educators around the world. The curriculum section focused on decision-making 
processes and the scope of the curriculum as well as prescribed instructional approaches 
and materials. In addition to school size, location, and climate, important school 
characteristics included the socioeconomic characteristics of the student population, 
instructional organization, availability of resources, the role of the school principal, 
teacher evaluation practices, and parental involvement. The teacher section focused on 
teacher characteristics (i.e., age, gender, and years of experience), pedagogical 
preparation, and professional development. Important aspects of the classroom 
environment were curriculum topics taught, instructional strategies for mathematics and 
science, and the availability of classroom resources for mathematics and science teaching 
and learning (i.e., computers, calculators, and laboratory equipment). Student factors 
included their home backgrounds, learning experiences, and attitudes toward 
mathematics and science.  
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TIMSS 2007 Background Questionnaires 
Using the same approach as in previous cycles, the TIMSS 2007 background 
questionnaires were modified to correspond to the updated framework. Also, consistent 
with the preceding assessments, there were four types of background questionnaires 
administered in TIMSS 2007 at the fourth and eighth grades: Student Questionnaires, 
Teacher Questionnaires, School Questionnaires, and Curriculum Questionnaires 
(Appendix A lists the topics addressed by the questions in each questionnaire.)  
The TIMSS & PIRLS International Study Center guided the updating effort which 
involved iterative reviews of the draft questionnaires by the TIMSS 2007 Questionnaire 
Item Review Committee (QIRC), a special international expert committee comprised of 
researchers using TIMSS data to inform educational policy and instructional practice; 
several rounds of reviews by the National Research Coordinators representing each 
country; and in-country reviews conducted by the National Research Coordinators. The 
goal was to reach an international consensus that the questionnaires measured the TIMSS 
2007 Contextual Framework and represented valid measures of contexts for learning in 
each of the participating countries.  
While many background questions were retained in the same form as in previous 
assessments to measure trends, several questions yielding results that did not warrant 
reporting in TIMSS 2003 were eliminated or modified. Also, of course, some new 
questions were introduced to address new areas incorporated into the TIMSS 2007 
Contextual Framework. For example, the School Questionnaire for the eighth grade 
included new questions asking about the various procedures used to evaluate 
mathematics and science teachers.  
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Sets of related questions were included to measure constructs, so that responses 
could be combined to form indices. For example, the Student Questionnaires at both the 
fourth and eighth grades contained sets of questions addressing different aspects of 
positive attitudes toward mathematics and science. For example, “self-confidence in 
learning mathematics” was measured by four questions: 1) I usually do well in 
mathematics, 2) mathematics is harder for me than for many of my classmates, 3) I am 
just not good at mathematics, and 4) I learn things quickly in mathematics.  
In some cases, identical sets of questions were used in more than one 
questionnaire to measure the same construct from different perspectives (e.g., teachers 
and students) to cross validate the findings. For example, the Teacher Questionnaire and 
the School Questionnaire included the same set of questions measuring school climate, 
including perception of teachers’ job satisfaction, parental support and involvement, 
expectations for student achievement, students’ desire to do well in school, and their 
regard for school property.   
Analyzing and Reporting Contextual Questionnaire Data in 
TIMSS 2007 
The TIMSS & PIRLS International Study Center published the TIMSS 2007 results in 
two companion reports, the TIMSS 2007 International Mathematics Report (Mullis, 
Martin, & Foy, 2008) and the TIMSS 2007 International Science Report (Martin, Mullis, 
& Foy, 2008). While the first three chapters in each report summarized aspects of student 
achievement in mathematics and science, respectively, the remaining five chapters of 
each report presented exhibits containing much of the information collected through the 
background questionnaires. The fact that the majority of each report was devoted to 
reporting the results of the contextual questionnaires, underscores the high priority and 
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importance TIMSS gives to background data. There was one chapter for each of the five 
background areas described in the TIMSS 2007 Contextual Framework, resulting in 
approximately 60 exhibits of background data in each report.   
Most of the exhibits in the international reports summarized how the 
questionnaire responses were distributed within and across countries and how the 
contextual variables were related to achievement. Typically, either the response 
categories to the questions were used as reporting categories, or they were combined in 
some logical way, and the percentage of students responding in each category was 
reported together with mean achievement. A few exhibits highlighted descriptive 
information. For example, information about teaching practices or curriculum content 
coverage was provided by reporting only the distribution of percentages across categories 
and a few exhibits in each report presented qualitative information about the organization 
of mathematics and science curricula and instruction.  
 Most important, however, for the purpose of this dissertation, were the 13 indices 
corresponding to the item sets developed to measure various constructs such as school 
climate or attitudes toward mathematics. As presented in the TIMSS 2007 International 
Reports, the background indices were composite variables that assigned students to high, 
medium, or low categories on the basis of their responses. The high category of an index 
was defined in terms of responses most characteristic of a supportive or positive learning 
environment, whereas the low category was defined in terms of responses expected to 
characterize the least supportive learning environment.  
To demonstrate the TIMSS index approach, Table 2.2 presents the results from 
the TIMSS 2007 International Mathematics Report for the Index of Students’ Self-
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Confidence in Learning Mathematics (SCM) (Mullis, Martin, & Foy, 2008). The index 
was based on fourth grade students’ responses to four statements about mathematics:  
1) I usually do well in mathematics, 2) mathematics is harder for me than for many of my 
classmates (reverse coded), 3) I am just not good at mathematics (reverse coded), and  
4) I learn things quickly in mathematics. An average was computed across the four items 
based on a 4-point scale: “agree a lot” = 4, “agree a little” = 3, “disagree a little” = 2, and 
“disagree a lot” = 1. The high level indicated an average score of equal to or more than 
equal to 3, corresponding to students agreeing with the statements a little or a lot, on 
average. The low level indicated an average score of  equal to or less than 2, 
corresponding to students disagreeing a little or a lot, on average, while the medium level 
indicated an average score of greater than 2 but less than 3. As shown in Table 2.2, 
average mathematics achievement was highest for fourth-grade students responding at the 
high level of the self-confidence in learning mathematics index (500 points), next highest 
at the medium level (449 points), and lowest at the low level (429 points).  
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Table 2.2 Index of Students’ Self-Confidence in Learning 
Mathematics (SCM), TIMSS 2007   
  
Country 
High SCM Medium SCM Low SCM 
  
2007  
Percent  
of 
Students 
Average  
Achievement 
2007  
Percent  
of 
Students 
Average  
Achievement 
2007  
Percent  
of 
Students 
Average  
Achievement 
  Sweden   77 (0.9) 514 (2.4) 19 (0.8) 467 (4.5) 5 (0.4) 459 (5.2) 
  Austria   70 (0.8) 524 (1.9) 22 (0.8) 470 (2.6) 8 (0.5) 445 (5.5) 
  Germany   70 (0.9) 548 (2.1) 21 (0.7) 493 (3.5) 10 (0.5) 468 (4.5) 
  Denmark   70 (1.1) 540 (2.5) 23 (1.0) 493 (3.5) 7 (0.6) 469 (5.8) 
  Norway   69 (0.8) 490 (2.7) 24 (0.8) 441 (3.8) 7 (0.4) 429 (7.1) 
  Slovenia   68 (0.9) 522 (2.0) 25 (0.8) 467 (2.9) 6 (0.4) 431 (4.5) 
  Georgia   68 (1.3) 464 (3.9) 25 (1.1) 412 (5.2) 7 (0.7) 413 (11.7) 
  United States   67 (0.8) 551 (2.4) 22 (0.6) 493 (2.8) 10 (0.4) 478 (3.1) 
  Scotland   67 (1.1) 511 (2.4) 24 (1.0) 472 (3.5) 9 (0.6) 450 (5.3) 
  Netherlands   66 (1.0) 551 (2.5) 22 (0.9) 511 (3.1) 12 (0.7) 489 (4.2) 
  Kazakhstan   66 (1.7) 563 (6.5) 24 (1.7) 524 (7.9) 10 (1.1) 516 (12.4) 
  Italy   66 (0.9) 525 (3.2) 27 (0.8) 481 (3.9) 7 (0.4) 457 (5.4) 
  Iran, Islamic Rep. of r 66 (1.3) 428 (3.8) 28 (1.2) 377 (5.6) 7 (0.7) 330 (10.2) 
  England   64 (1.0) 566 (3.0) 26 (0.8) 507 (3.7) 10 (0.7) 483 (5.0) 
  Australia   64 (1.3) 542 (2.8) 26 (0.9) 480 (3.8) 10 (0.8) 457 (6.7) 
  Hungary   62 (1.0) 543 (3.0) 27 (0.8) 468 (4.6) 11 (0.5) 447 (6.0) 
  Qatar   61 (0.7) 328 (1.3) 33 (0.6) 273 (2.2) 6 (0.3) 275 (5.2) 
  Slovak Republic   59 (1.1) 526 (3.5) 28 (0.9) 464 (4.6) 12 (0.7) 445 (8.2) 
  Lithuania   57 (0.8) 562 (2.2) 33 (0.8) 495 (2.9) 9 (0.6) 466 (6.6) 
  Czech Republic   56 (1.0) 512 (2.5) 31 (1.0) 460 (3.3) 12 (0.6) 442 (4.9) 
  Kuwait   56 (1.4) 353 (3.7) 39 (1.3) 296 (4.5) 5 (0.4) 280 (9.0) 
  Ukraine   55 (1.0) 505 (2.8) 34 (0.9) 443 (4.0) 11 (0.7) 432 (5.4) 
  Russian Federation   54 (1.2) 570 (5.0) 31 (1.0) 522 (5.5) 15 (1.1) 505 (6.5) 
  New Zealand   52 (0.7) 527 (2.3) 37 (0.7) 465 (2.6) 11 (0.5) 438 (4.8) 
  Armenia s 52 (1.4) 517 (3.8) 35 (1.3) 500 (9.9) 13 (0.7) 489 (5.9) 
  Latvia   50 (0.9) 568 (2.6) 36 (0.8) 515 (2.7) 15 (0.8) 493 (4.1) 
  Colombia   49 (1.4) 389 (5.0) 43 (1.4) 338 (5.7) 7 (0.6) 329 (6.7) 
  Singapore   46 (1.2) 639 (3.0) 35 (0.8) 580 (3.8) 19 (0.8) 544 (4.9) 
  Hong Kong SAR   46 (1.0) 634 (3.7) 38 (1.0) 588 (3.6) 16 (0.7) 574 (4.6) 
  Tunisia r 46 (1.4) 383 (4.4) 46 (1.4) 305 (4.5) 8 (0.6) 278 (10.0) 
  Morocco r 45 (1.5) 370 (6.1) 46 (1.6) 331 (6.1) 9 (1.0) 329 (16.1) 
  Japan   45 (1.1) 602 (2.4) 36 (0.9) 553 (2.9) 20 (0.7) 522 (3.1) 
  Algeria   41 (1.5) 404 (5.3) 49 (1.3) 374 (5.6) 11 (0.9) 342 (8.7) 
  El Salvador   39 (1.3) 365 (4.5) 53 (1.2) 315 (4.4) 8 (0.6) 303 (9.0) 
  Chinese Taipei   36 (1.0) 612 (2.1) 37 (0.8) 566 (2.7) 27 (0.8) 542 (2.7) 
  Yemen   35 (1.5) 261 (7.4) 52 (1.5) 225 (5.8) 13 (1.0) 210 (9.6) 
  International Avg.   57 (0.2) 500 (0.6) 32 (0.2) 449 (0.8) 11 (0.1) 429 (1.2) 
Benchmarking Participants                   
  Massachusetts, US   74 (1.4) 589 (3.6) 19 (1.2) 534 (5.2) 8 (0.8) 519 (5.7) 
  Minnesota, US   71 (2.2) 575 (5.3) 21 (1.4) 512 (6.2) 8 (1.1) 482 (7.9) 
  Alberta, Canada   68 (1.0) 523 (2.6) 24 (0.8) 475 (3.6) 8 (0.6) 451 (5.8) 
  Quebec, Canada   68 (1.2) 540 (3.0) 24 (1.0) 484 (3.6) 8 (0.6) 457 (5.0) 
  Dubai, UAE   68 (1.1) 468 (2.3) 26 (1.1) 416 (4.3) 6 (0.7) 401 (7.4) 
  British Columbia, Canada   65 (0.9) 526 (2.9) 27 (0.7) 475 (3.1) 8 (0.7) 457 (5.7) 
  Ontario, Canada   63 (1.3) 534 (3.0) 27 (1.1) 484 (3.9) 10 (0.8) 457 (4.9) 
An “r” indicates data are available for at least 70 but less than 85% of the students. An “s” indicates data are available for at least 50  
but less than 70% of the students. 
 
Source: TIMSS 2007 International Mathematics Report (Mullis, Martin, & Foy, 2008) 
Source: IEA Trends in International Mathematics and Science Study, 2008  
The TIMSS 2007 indices used the summed score approach. This approach has the 
advantage over more complex scaling models in that it has a relatively straightforward 
interpretation as average scores or combination scores as long as the number of 
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component questions is relatively small and homogenous. For example, it can be 
concluded that a respondent with a scale score of 4 has endorsed “agree a lot” for all four 
statements on a 4-point Likert-scale. However, when constructs are measured using more 
questions and a variety of response categories, it makes it increasingly difficult to 
establish such a link and makes the interpretation of the scale less accessible. Also, in 
their article on exploring alternative ways of constructing measures of reading resources, 
attitudes, and activities for PIRLS 2001, Hansen, Rosen, & Gustaffson (2004) noted that 
summed score indices expect all items to be equal representations of the underlying 
construct, a condition rarely met in reality. Thus, composite scales constructed using the 
summed score approach may not take into account the complex relationships in the data. 
Finally, there may not be an effective means of addressing missing data, because relying 
solely on listwise deletion of missing cases on at least one variable can lead to discarding 
large numbers of responses and potentially introducing bias (Allison, 2009).  
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Reliability and Validity of the TMSS 2007 Background Indices 
The TIMSS 2007 Technical Report: Chapter 12 (Martin & Preuschoff, 2008) included a 
description of the analyses used to create the TIMSS background indices as well as basic 
validity and reliability documentation. Principal component analysis was used to examine 
the dimensionality of the proposed indices using different combinations of variables. In 
determining the items to include in an index, analyses were conducted to ensure: 1) the 
item responses were highly correlated, 2) the index formed a single factor, and 3) the 
inclusion of any single item did not cause any fluctuations in the index distribution. 
Identifying the response combinations or cutoff points that defined the high, medium, and 
low categories of each index was based on the factors associated with positive learning 
environments as described in the frameworks, and then informed by the relationship 
between the responses and achievement.  
The reliability and validity documentation for each index included a measure of 
the internal consistency of the component items (Cronbach’s Alpha), the multiple 
correlation between the items and student achievement (Multiple R), and the percentage 
of variance in student achievement attributable to the items (R-square). These statistics 
provided a sense of how well the items included in the index related to each other and 
student achievement.  
Most of the questions underlying the TIMSS indices formed fairly reliable scales 
and were significantly related to achievement. For example, the Index of Students’ Self-
Confidence in Learning Mathematics (SCM) at the fourth grade, comprised of four items 
formed a fairly reliable scale across countries with a median reliability coefficient 
(Cronbach’s alpha) of 0.72. The median multiple correlation between the four items and 
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mathematics achievement was 0.43, corresponding to R-squares of 0.18, respectively, 
indicating a relatively strong relationship between the items underlying the scale and 
mathematics achievement, an aspect of validity.  
The documentation included a latent trait measurement model for each index, 
showing the relationships between indices and their components. As an illustration, 
Figure 2.2 reproduces a latent trait measurement model from the TIMSS 2007 Technical 
report for two correlated TIMSS indices: 1) Students’ Positive Affect Toward 
Mathematics and 2) Students’ Self-Confidence in Learning Mathematics. Each of the two 
indices (displayed in the large ovals) is represented by three or four component questions 
addressing different aspects of students’ attitudes toward mathematics. For each of the 
two indices their component questions had fairly high loadings.  
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Figure 2.2 Latent Variable Model of Students’ Attitudes Toward Mathematics, 
TIMSS 2007 (Fourth Grade) 
 
Source: Creating the TIMSS 2007 Background Indices (Martin & Preuschoff, 2008) 
 
The confirmatory factor analyses reported in the TIMSS 2007 Technical Report 
also provided two commonly used indicators of model fit: Chi-Square and Root Mean 
Square Error of Approximation (RMSEA). These provided an overall estimate of how 
well the factor model underlying each index accounted for the variance on the overall 
scale. The RMSEA is adjusted for sample size, making it the more informative criterion. 
For example, the Root Mean Square Error of Approximation (RMSEA) of 0.141 for the 
TIMSS attitudinal domain at the fourth grade indicates that the measurement model does 
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not quite satisfy the minimum fit criterion of 0.10 (Byrne, 2001). This may be related to 
the shortness of the scales underlying these TIMSS indices, as documented in the TIMSS 
2007 Technical Report. The Chi-Square is less useful for large sample studies such as 
TIMSS, because it is sensitive to large sample size. The difference between the observed 
and expected correlation matrix may appear significant when actually it is not, falsely 
indicating a misfitting model. 
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Brief History of Measuring Background Contexts for 
Learning in PIRLS  
Similar to TIMSS, PIRLS is based on IEA studies that focused on measuring students’ 
achievement in relation to background contexts for learning. IEA first assessed reading 
between 1970 and 1971 as part of the Six Subjects Survey (Walker, 1976), with  
15 countries administering a reading comprehension component to 10-year-old students, 
14-year-old students, and students in their final year of secondary school. In addition, the 
questionnaires administered to students, teachers, and school principals included 
questions directly related to teaching and learning reading. As Robert L. Thorndike’s 
explained in his 1973 book, Reading Comprehension Education in Fifteen Countries, the 
assessment results provided evidence supporting the importance of students’ home 
environments and communities in developing strong reading comprehension skills, 
especially in the early years of education.  
Approximately 20 years later, IEA’s 1991 Reading Literacy Study examined 
differences in polices and instructional practices in reading in relation to 9- and 14-year-
old students’ reading achievement and reading attitudes in 32 countries (Elley, 1994). 
The 1991 Reading Literacy Study collected valuable information via student, teacher, 
school, and country questionnaires. Elley (1994) presented the reading achievement 
results as well as the contextual information in the IEA Study of Reading Literacy: 
Achievement and Instruction in Thirty-Two School Systems. Much was learned about 
teaching reading across countries, students’ reading practices in school and everyday life, 
and the importance given to reading by teachers, parents, and the society. The findings 
also underscored the importance of home background factors in fostering reading literacy 
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development, a finding even more evident in developing countries that participated in the 
1991 study. 
To complement the trend data being established by TIMSS, the 1991 Reading 
Literacy Study paved the way for IEA to conduct PIRLS as trend study of reading 
literacy at the fourth grade. The fourth grade was chosen as the target population for 
PIRLS, because it is an important transition point in children’s development as readers:  
“Typically at this point, students have learned how to read and are now 
reading to learn” (Campbell, Kelly, Mullis, Martin, & Sainsbury, 2001: p.7). 
By assessing the fourth grade, PIRLS also provided data corresponding to TIMSS 
at the fourth grade; thus, providing countries information at regular intervals 
about how well their primary school students performed in the three core subjects 
of reading, mathematics, and science. 
PIRLS 2001 built upon the findings and approaches to measuring background 
contexts for learning used in the 1991 Reading Literacy Study as well as the experiences 
from TIMSS 1995 and 1999. The Framework and Specifications for the PIRLS 
Assessment 2001 (Campbell, Kelly, Mullis, Martin, & Sainsbury, 2001) included a 
detailed contextual framework chapter augmenting the framework for the assessment of 
reading comprehension. Figure 2.3 reproduces the PIRLS 2001 conceptual model 
showing how children develop reading literacy skills. The model describes the interaction 
of the environments shaping reading literacy development by linking reading outcomes to 
home, school, national, and community contexts. The PIRLS 2001 Contextual 
Framework focused on the home environment and early literacy experiences and 
instruction, as well as on the interactions between home and school. 
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Figure 2.3 Contexts for Reading Literacy Development, PIRLS 2001 
 
Source: Framework and Specifications for PIRLS Assessment 2001 (Campbell, Kelly, Mullis, Martin, & 
Sainsbury, 2001) 
 
PIRLS 2001 administered a comprehensive reading literacy test and a set 
of questionnaires targeting important factors associated with reading literacy 
development. Consistent with TIMSS, PIRLS administered a student 
questionnaire, a teacher questionnaire, and a school questionnaire. Because of the 
central role of home literacy experiences for learning to read, PIRLS 2001 also 
introduced the Learning to Read Survey, to be completed by each students’ 
parents or primary caregivers, as an integral part of the initial PIRLS.  
The TIMSS & PIRLS International Study Center published the first 
PIRLS results in the PIRLS 2001 International Report (Mullis, Martin, Gonzales, 
& Kennedy, 2002), including a wide range of contextual questionnaire data.  
The reporting approach for contextual questionnaire data in PIRLS 2001 took 
advantage of the process used in TIMSS 1999. The PIRLS 2001 International 
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Report included a number of summary indices combining responses to multiple 
component-questions. For most of the PIRLS indices, students were classified 
into three levels from positive to negative, with the definition of the levels directly 
linked to the response categories of the questions.  
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Measuring Background Contexts for Learning in PIRLS 
2006 
PIRLS 2006 was the second iteration of IEA’s reading literacy assessment at the fourth 
grade, and the most recent PIRLS assessment with a public-use database available for 
secondary research. As such, it provides the basis for this dissertation analysis together 
with the TIMSS 2007 data. Many of the 40 countries that participated in PIRLS 2006 had 
also participated in PIRLS 2001 and were looking forward to trend data. However, a 
number of new countries also had joined PIRLS 2006, so the approaches to measuring 
background contexts for learning needed to strike a balance between maintaining 
questionnaire items to measure trends and including new questionnaire topics to keep up 
to date with recent policy issues. 
PIRLS 2006 Contextual Framework 
Consistent with TIMSS and PIRLS procedures, the PIRLS 2006 Assessment Framework 
and Specifications (Mullis, Kennedy, Martin, & Sainsbury, 2006) included a detailed 
contextual framework, entitled Contexts for Learning to Read. The PIRLS 2006 Contexts 
for Learning to Read framework was based on the 2001 chapter, incorporating necessary 
updates. Consistent with TIMSS and PIRLS practice, updating the framework involved a 
review of recent related research literature led by the TIMSS & PIRLS International 
Study Center and multiple rounds of reviews by international experts and country 
representatives. Large sections of the framework were retained from PIRLS 2001 as the 
basis for reporting trends on policies and practices in reading education, but a classroom 
section was added covering the characteristics of reading teachers and the types of 
instructional activities used in teaching reading. Interestingly, this change brought the 
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PIRLS contextual frameworks into closer alignment with TIMSS. The updating effort for 
2006 resulted in a contextual framework chapter organized into four broad sections:       
1) National and community contexts, 2) School contexts, 3) Classroom contexts, and 
finally 4) Home contexts. The home contexts section remained unique to PIRLS to 
examine the central role of early home literacy experiences on becoming a good reader.  
The PIRLS 2006 Contexts for Learning to Read framework provided a 
comprehensive summary of the contexts in which students acquire reading literacy skills. 
The national and community section focused on cultural, social, and economic factors 
contributing to reading literacy development, as well as the organization of the education 
system. The school section focused on school environment, school organization, and 
resources available for reading instruction. The classroom section encompassed teacher 
characteristics and their preparation to teach, as well as instructional strategies for 
reading. The home section described home economic and educational resources, home 
literacy activities, and parents’ attitudes toward reading. 
PIRLS 2006 Background Questionnaires 
The PIRLS 2006 background questionnaires were updated using an iterative review 
process organized by the TIMSS & PIRLS International Study Center that involved the 
Questionnaire Development Group (QDG), an international expert committee for PIRLS 
similar to the TIMSS Questionnaire Item Review Committee (QIRC). There also were 
multiple rounds of reviews of the draft questionnaires by the National Research 
Coordinators. The questionnaires were field tested in the participating countries, and 
those data were used to make the final decisions about the questionnaires.  
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The TIMSS & PIRLS International Study Center together with the National 
Research Coordinators unanimously agreed to retain many questions to measure trends 
from 2001. However, some questions were eliminated or modified because they did not 
provide useful results in their existing form, and new questions were introduced that 
addressed new aspects in the framework. For example, an important innovation for 
PIRLS 2006 was the newly designed Curriculum Questionnaire, completed by the 
National Research Coordinators with the support of curriculum specialists in each of the 
participating countries. Corresponding to TIMSS, this new PIRLS questionnaire asked 
about national policies and practices for reading instruction to provide more detailed 
information about the country contexts for reading education and the reading curriculum. 
(The detailed contents of the PIRLS 2006 background questionnaires are listed in  
Appendix A.) 
Analyzing and Reporting Contextual Questionnaire Data in 
PIRLS 2006 
The PIRLS 2006 International Report (Mullis, Martin, Kennedy, & Foy, 2007) was 
similar to the TIMSS 2003 reports previously published by the TIMSS & PIRLS 
International Study Center. In addition to presenting overall reading achievement and 
performance at the international benchmarks, the bulk of the report was devoted to 
reporting background information. The background results addressed literacy-related 
activities in the home; characteristics of students, their parents, and teachers; students’ 
and their parents’ attitudes toward reading; classroom environments; and school 
characteristics. The reporting strategies for background questionnaire data in PIRLS 2006 
built on those used in TIMSS 2003, ranging from directly reporting response categories 
with or without achievement, to forming summary indices. Like TIMSS, this reporting 
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strategy required a large number of exhibits (78 in total), to include most of the 
information collected via the questionnaires. 
Reliability and Validity of the PIRLS 2006 Background Indices 
The approaches for developing and reporting background indices in PIRLS 2006 were the 
precursors to those used in TIMSS 2007 and have been described earlier in this chapter. 
Basic validity and reliability information was documented in the PIRLS 2006 Technical 
Report: Chapter 13 (Trong & Kennedy, 2007). Most of the PIRLS indices formed fairly 
reliable scales with a median reliability coefficient (Cronbach’s alpha) above 0.70, and 
accounted for a substantial proportion of variance in student achievement. For example, 
the Index of Students’ Reading Self-Concept, which parallels the Index of Students’ Self-
Confidence in Learning Mathematics in TIMSS, accounted for 16 percent of the variance 
in students’ reading achievement, an indicator of validity. Because reporting latent 
measurement models was an advance for TIMSS 2007, this information was not 
included. 
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Measuring Background Contexts for Learning in TIMSS 
and PIRLS in 2011 
Because both TIMSS and PIRLS are descendants of early IEA assessments designed to 
study the relationship between educational policies and practices and student 
achievement, it is particularly noteworthy that after approximately 40 years the two 
studies will be assessed together in 2011. With about 40 countries planning to test the 
same students in both assessments, TIMSS and PIRLS in 2011 will provide countries the 
opportunity to conduct a comprehensive assessment of reading, mathematics, and 
science, profiling their relative strengths and weaknesses in three core subject areas. In 
addition, TIMSS 2011 will provide the fifth trend measure of mathematics and science 
achievement. Also, PIRLS will be accompanied by the newly developed prePIRLS 
assessment, which follows the same conceptualization as PIRLS and uses the same 
background questionnaires, but is a less difficult reading assessment to meet the needs of 
developing countries where most children have not yet developed the reading skills 
necessary to take the PIRLS test. 
Updating the PIRLS and TIMSS Contextual Frameworks and 
Background Questionnaires for 2011 
The important innovations for 2011, in particular assessing reading, mathematics, and 
science achievement together at the fourth grade, provided the impetus for an in-depth 
review of the TIMSS and PIRLS contextual frameworks and background questionnaires. 
The TIMSS & PIRLS International Study Center initiated the updating process by 
conducting an extensive literature review of recently published books and research 
articles to identify new educational policies and practices deemed important. The 
National Research Coordinators from the participating countries also provided 
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publications and articles describing important research conducted in their countries. For 
example, the TIMSS National Research Coordinator from the Netherlands, submitted 
recently published work on community involvement and how it can serve as a strategy 
for improving the overall effectiveness of the education system (Driesen, Smit, & 
Sleegers, 2005; Sheldon & Epstein, J.L., 2005). Similarly, the Swedish TIMSS team 
submitted articles summarizing the results from recently published school effectiveness 
studies in Sweden (Yeh, S.S., 2007), and the PIRLS National Research Coordinator for 
the United States contributed a paper discussing the construct of “Student Content 
Engagement” (McLaughlin, McGrath, Burian-Fitzgerald, Lanahan, Scotchmer, Enyeart, 
& Salganik, 2005).  
Joint meetings of the TIMSS 2011 Questionnaire Item Review Committee 
(QIRC) and the PIRLS 2011 Questionnaire Development Group (QDG) became the 
cornerstone of the unified background data collection strategy for TIMSS and PIRLS in 
2011. The committees, composed of experienced National Research Coordinators with 
special interest in researching effective contexts for learning on an international level, 
represented a diverse group from 17 countries, bringing together a wide range of 
experiences and perspectives. (The QIRC and QDG members for 2011 are listed in 
Appendix C.)  
At the initial joint meeting of the TIMSS 2011 QIRC and PIRLS 2011 QDG, the 
TIMSS & PIRLS Executive Directors presented four general goals for updating the 
contextual frameworks and background questionnaires: 1) improving the validity of the 
TIMSS and PIRLS 2011 background data by better aligning the contextual frameworks 
and background questionnaires; 2) updating the frameworks and questionnaires to reflect 
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changes in policies and practices for teaching and learning; 3) maximizing the 
opportunity for comparisons across the three subject areas of reading, mathematics, and 
science; and 4) minimizing response burden (TIMSS & PIRLS International Study 
Center, 2009). Also, just like in previous cycles of TIMSS and PIRLS, it was important 
to retain questions for reporting trends on background contexts for learning.  
Most notably, the Executive Directors proposed a strategy that paid particular 
attention to the substance of the questionnaires. That is, every question needed to 
contribute to the goal of providing important information about effective contexts for 
teaching and learning. To reach this goal, each questionnaire item needed to ask about a 
factor that was: 1) grounded in the literature as facilitating higher achievement, 2) had 
conceptual integrity (made sense), 3) was likely to be related to achievement in TIMSS 
and/or PIRLS, and 4) meet the standards for rigorous measurement. The goal was for a 
conceptual approach that could be borne out empirically when the data were collected 
and analyzed. The strategy was unanimously adopted by the joint QDG/QIRC.  
This meant that the existing questionnaires were excised of laundry lists of 
characteristics and activities, and those lists replaced with scales intended to measure 
effective learning contexts—at home, in the classroom, and at school. For example, a 
question about how principals spent their time based on a list of numerous possible 
responsibilities in the school was replaced with a new scale about leadership styles based 
on research conducted in the Netherlands (Bruggenkate, 2009). Similarly, questions 
asking teachers how often they used various instructional activities based on long lists of 
possibilities were replaced with questions addressing the issue of student engagement. 
Two new scales were developed to measure “students’ motivation to learn” and 
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“students’ readiness to learn.”  As another idea, scales were developed for mathematics 
and science about teachers’ confidence in their teaching skills. All in all, the existing 
scales were refined and a number of new scales were developed so that across the subject 
areas and two grades for TIMSS, approximately 40 scales were field-tested.  
In developing the background scales for 2011, careful attention was paid to 
developing scales long enough to support Rasch scaling. As a guideline, the formula 
developed by Hoi Suen (1980) was used to determine the minimum number of items 
necessary to be able to use Rasch scaling: (Number of Categories-1)*Number of 
Items≤20. The formula meant that based on 4 response categories an effort was made to 
create scales with at least 6 to 7 items.  
Following the process used with each successive assessment of TIMSS and 
PIRLS, updating the contextual frameworks and background questionnaires for 2011 was 
a collaborative effort involving multiple rounds of reviews. In addition to reviews at the 
meetings of the National Research Coordinators and the joint QIRC/QDG, the TIMSS & 
PIRLS International Study Center asked all the country representatives involved in the 
updating process to submit comments and suggestions via online reviews.  
Updating the TIMSS 2011 and PIRLS 2011 Contextual Frameworks and 
background questionnaires at the same time provided an excellent opportunity to 
capitalize on the “best of both worlds.” To enable reporting parallel information across 
reading, mathematics, and science, the TIMSS and PIRLS frameworks were examined 
and brought into closer alignment in some instances. For example, the curriculum section 
in the TIMSS 2007 Contextual Framework was expanded to better correspond to 
information on national contexts and the educational system collected by PIRLS.  
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Also, the separate TIMSS section describing teacher characteristics was incorporated into 
the discussion of classroom characteristics to form a single section on classroom 
contexts, aligning TIMSS with PIRLS and describing the classroom from a more global 
perspective with the teacher as an important part of the larger classroom environment. 
Conversely, the school context section in PIRLS was expanded for 2011 by integrating 
new aspects from TIMSS, specifically parental involvement and school climate for 
learning. Also, the PIRLS 2011 Contextual Framework incorporated a new section on 
student characteristics and attitudes consistent with TIMSS. Finally, particular effort was 
devoted to describing children’s early numeracy skills and activities for the TIMSS 2011 
Contextual Framework.  
Because information about home support for numeracy would be collected for the 
first time in TIMSS via the PIRLS Learning to Read Survey (Home Questionnaire), this 
construct was newly developed in consultation with members of the TIMSS Mathematics 
and Science Item Review Committee (SMIRC), a special committee that assists on all 
aspects of the development of the TIMSS mathematics and science items. In particular, 
SMIRC suggested consulting research by Sarama and Clements at the University of 
Buffalo on early childhood mathematics education (Clements & Sarama, 2009; Sarama & 
Clements, 2009), as well as examining questionnaires and reports on early childhood 
education prepared by the National Center for Education Statistics (West, Denton, & 
Germino-Hausken, 2000). 
The updating effort resulted in TIMSS and PIRLS frameworks for 2011 that were 
essentially parallel, but with some areas receiving more or less emphasis depending on 
the study. PIRLS, for example, includes a more detailed section on home contexts 
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consistent with previous cycles, because of the central role of home literacy resources and 
activities for language and literacy acquisition. TIMSS places more emphasis on 
classroom characteristics and teaching practices and how these facilitate the 
implementation of the curriculum.  
After the year-long updating process, the TIMSS 2011 Assessment Frameworks 
and the PIRLS 2011 Assessment Framework (Mullis, Martin, Ruddock, O’Sullivan, & 
Preuschoff, 2009; Mullis, Martin, Kennedy, Trong, & Sainsbury, 2009) were published in 
September 2009.  Taken together, the TIMSS 2011 and PIRLS 2011 Contextual 
Frameworks can be considered comprehensive descriptions of effective contexts for 
learning reading, mathematics, and science that have been agreed upon internationally. 
As such, the TIMSS 2011 and PIRLS 2011 Contextual Frameworks provide the 
conceptual basis for constructing background measures in this dissertation. (Appendix B 
provides a summary of the background factors covered in the frameworks.)    
Because countries participating in both PIRLS and TIMSS at the fourth grade 
were extremely concerned about reducing the response burden, the TIMSS & PIRLS 
International Study Center developed and field tested a modular design for student and 
teacher questionnaires that allowed receipt of the appropriate questions without 
duplication (TIMSS & PIRLS International Study Center, 2009). For example, the 
Student Questionnaire had three modules, with the first asking general questions about 
students’ home backgrounds and their attitude toward school, the second about reading 
behaviors and attitudes, and the third about different aspects of attitudes toward 
mathematics and science. Similarly, the Teacher Questionnaire consisted of a general 
module, about teachers’ backgrounds and preparation to teach as well as their perceptions 
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of various aspects of classrooms and schools. The general module could be paired with 
one, two, or all of three subject-specific modules, depending on which of reading, 
mathematics, or science was taught to the sampled class.  
Between January and April 2010, the TIMSS 2011 and PIRLS 2011 field-test 
questionnaires (TIMSS & PIRLS International Study Center, 2009) were administered in 
more than 70 countries. Field-test results were available for approximately 62,000 
students, 51,000 parents, 2,800 teachers, and 1,700 school principals from 30 countries 
administering TIMSS and PIRLS to the same students at the fourth grade, and 
approximately 59,000 students, 2,500 mathematics teachers and 4,100 science teachers, 
and 1,300 school principals from 43 countries administering TIMSS at the eighth grade.  
The analysis of the field-test data included an evaluation of the factor structure 
underlying the scales as well as investigating their relationship with student achievement 
in reading, mathematics, and science (TIMSS & PIRLS International Study Center, 
2010). To ensure the background scales and individual items had good measurement 
properties and policy relevance for reporting, the field-test results underwent multiple 
rounds of reviews by the TIMSS & PIRLS International Study Center, the TIMSS 2011 
QIRC and PIRLS 2011 QDG committees, and the National Research Coordinators. In 
August 2010, the TIMSS and PIRLS background questionnaires for 2011 were finalized 
for assessments. In summary, the entire TIMSS and PIRLS background questionnaire 
development strategy was based on advancing substantively, empirically, and 
operationally with the ultimate goal of enhancing the data provided to each participating 
country. 
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Plans for Reporting TIMSS and PIRLS Contextual Questionnaire 
Data in 2011 
Since both studies will be administered in 2011, the TIMSS & PIRLS International Study 
Center has extremely challenging reporting goals for 2011. Most innovative is the joint 
TIMSS and PIRLS international report for the fourth grade comparing teaching and 
learning across reading, mathematics, and science, and focusing on relative achievement 
as well as comparative effects of educational policies and practices on student 
achievement. Plans for the separate TIMSS and PIRLS reports call for emphasizing the 
five cycles of trends for TIMSS and the inception of prePIRLS for PIRLS, as well as 
featuring important policy issues based on the newly developed background scales.  
Plans for reporting the results in 2011 call for capitalizing on the large amounts of 
contextual questionnaire data available in the TIMSS and PIRLS international databases. 
Specifically, the idea is to summarize large pools of items with varying formats into 
global indicators that correspond to the contexts for learning described in the TIMSS 2011 
and PIRLS 2011 Contextual Frameworks. For example, pertinent information collected 
via background questionnaires could be brought to bear to construct a global indicator of 
effective school environments for learning to read. By scaling the data using the Rasch 
model, the results for each global indicator could be described in terms of items located 
in different regions of the scale. Countries could then locate themselves on the summary 
scales and possibly identify areas needing improvement. 
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Reporting Background Questionnaire Data in 
CIVED/ICCS and PISA 
In addition to TIMSS and PIRLS, two other ongoing international assessments report 
information about students’ educational achievement and experiences—one is IEA’s 
International Civics and Citizenship Study (ICCS) and the other is OECD’s Program of 
International Student Assessment (PISA). IEA first assessed civic knowledge, attitudes, 
and engagement as part of the Six Subjects Survey in 1971, and again as the Civic 
Education Study (CIVED) between 1996 and 2000. Most recently, data were collected 
for the International Civics and Citizenship Study (ICCS), to be released between June 
and December 2010. PISA is an international assessment of knowledge and skills 
initiated by the Organization of Economic Co-operation and Development (OECD) in the 
late 1990s, assessing reading, mathematics, and science literacy on a 3-year cycle, with 
assessments in 2000, 2003, 2006, and the most recent in 2009. 
Both ICCS and PISA collect a considerable amount of information via 
questionnaires in addition to administering achievement tests, and have reported their 
background questionnaire data using 1-Parameter IRT (Rasch) scaling. Because the 
methods used in these assessments provide a starting point for this dissertation research, 
the section reviews analysis and reporting strategies for CIVED and discusses the field-
test analyses for ICCS. It also describes approaches to scaling and reporting student and 
school questionnaires for PISA 2006 (since the 2009 results are not available yet).  
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Reporting Civic Concepts, Attitudes, and Actions in IEA’s Civic 
Education Study (CIVED)/International Civics and Citizenship 
Study (ICCS) 
The main objective of CIVED was to provide information about factors that can be used 
to improve policy and practices in civic and citizenship education and civic attitudes 
worldwide. CIVED was administered in the 1996/97 school year to approximately 
90,0000 14-year-old students in 28 countries, and to another 50,000 16- to 18-year-old 
students  in 16 countries in the 1999/2000 school year. ICCS gathered data in the 
2008/2009 school year from approximately 140,000 students at the eighth grade in 38 
countries. Although initial findings from ICCS were released recently in June 2010, 
reports drawing on a wider range of data as well as the technical report describing the 
procedures for reporting background questionnaire data are still forthcoming. However, 
the approaches for reporting background questionnaire results in ICCS (Schulz, Ainley, 
Frailon, Kerr, & Losito, 2010) corresponded to those used by its predecessor CIVED. 
As described by Lehmann (2004) in Chapter 1 of the Technical Report of the IEA 
CIVIC Education Study, the CIVED outcome measure had two major components:  
1) Cognitive tests of students’ civic knowledge (content knowledge and the ability to 
interpret civic related information), and 2) Questionnaires about students’ attitudes 
toward civics as well as reports on civic activities. To link the cognitive and attitudinal 
outcomes of civic education to school and classroom contexts, background questionnaire 
information was collected from teachers and school principals. Even though the CIVED 
attitudinal questionnaire scales were considered outcome measures of civic education and 
not background scales, they were similar in format and purpose to the attitudinal scales in 
TIMSS and PIRLS.  
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The CIVED attitudinal questionnaire items included a range of Likert-type 
formats, in which students were asked to indicate their agreement, endorse how important 
something was, or how frequently something happened. As explained by Husfeldt and 
Torney-Purta (2004) in Chapter 2 of the Technical Report of the IEA CIVIC Education 
Study, CIVED administered 52 survey items on civic concepts, 62 on civic attitudes, and 
22 on civic actions. The attitudinal survey items addressed constructs such as importance 
of conventional citizenship, positive attitudes toward immigrants, or conventional 
political activities.  
To summarize this large amount of information on civic concepts, attitudes, and 
actions effectively, the CIVED attitudinal questionnaire items were scaled using the  
1-Parameter IRT (Rasch) scaling model. Because most of the scales were based on 
Likert-type items with more than two response categories, they were summarized using 
the Partial Credit Model, a generalization of the 1-Parameter (Rasch) IRT scaling model 
for polytomous items.  
Referring to the detailed diagnostic item-level information provided by IRT 
Lehmann (2004) said: 
”We believe that this particular approach renders considerable additional 
insights over and above what conventional test analyses can do.” (p. 10) 
As explained by Schulz (2004), the advantages of using IRT scaling to summarize 
CIVED attitudinal questionnaire data included: 
“…a better assessment of item fit, as well as the elegant way of dealing with 
the problem of missing responses through estimation techniques.” (p. 125)  
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Husfeld, Barber, and Torney-Purta (2005) pointed out as another important 
benefit, that using IRT to scale the CIVED survey data enabled the researcher to 
create standardized scales with interval levels of measurement. 
Before IRT scaling procedures were implemented in CIVED, the 
empirical dimensions underlying each set of items were explored and 
documented. Only items that had sufficient fit to a unidimensional factor model 
were scaled together, accounting for the unidimensionality assumption of the  
1-Parameter IRT (Rasch) measurement model. As documented in Chapter 8 of the 
Technical Report of the IEA CIVIC Education Study (Schulz, 2004), the 
scalability analysis entailed several steps: 1) fitting a-priori hypothesized factor 
models to the data, 2) evaluating relationships in the data in terms of factor 
intercorrelations and factor loadings, and 3) evaluating scale reliabilities and item 
variabilities in terms of the variance explained by the scale in each individual 
item. Individual items were eliminated that did not share sufficient variance with 
the other items on the scale. If a multi-factor model fit the data better than the 
respective one-factor model, it was concluded that the items constituted distinct 
aspects of a construct and should be scaled separately. 
To illustrate the CIVED approach, Table 2.3 shows the scale scores for 
14-year-old students on importance of conventional citizenship. The display is 
taken from Citizenship and Education in Twenty-Eight Countries: Civic 
Knowledge and Engagement at Age Fourteen (Torney-Purta, Lehmann, Oswald, 
& Schulz, 2001). 
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Table 2.3 Importance of Conventional Citizenship Scale, CIVED 
 
Source: Citizenship and Education in Twenty-Eight Countries: Civic Knowledge and Engagement at Age 
Fourteen (Torney-Purta, Lehmann, Oswald, & Schulz, 2001) 
 
The composite scale, importance of conventional citizenship, was based on 
students’ ratings of the extent to which six behaviors were found important for 
characterizing an adult as a good citizen. These civic behaviors were “votes in every 
election”, “joins a political party”, “knows the country’s history”, “follows political 
issues”, “shows respect for government representatives”, and “engages in political 
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discussions.” The ratings were on a 4-point scale, ranging from “not important” to “very 
important.” 
As documented in the Technical Report of the IEA CIVIC Education Study 
(Schulz, 2004), the Partial Credit Model was used for summarizing the responses to these 
six survey items into one continuous score. First, international item parameters were 
estimated for the scale using a randomly selected calibration sample of 500 students per 
country. Then individual student scores were derived for the full sample using a 
Maximum Likelihood (ML) estimation procedure. Because IRT scale scores are in logits 
with a mean of 0 and a standard deviation of 1, they can take negative values as well as 
decimal values. Since negative values and decimal values are sometimes difficult to 
convey to the public, CIVED transformed the logits for attitudinal survey scales into a 
metric with a mean of 10 and a standard deviation of 2, removing the negative values but 
not the decimal values. No explanation was provided in the technical documentation for 
the metric chosen for CIVED attitudinal questionnaire scales. However, since the 
cognitive scales on civic knowledge and skills were given a mean of 100 and a standard 
deviation of 20 (Schulz & Sibberns, 2004), perhaps removing the decimal values would 
cause confusion between the attitude scales and the cognitive outcome measures.  
For 28 countries in alphabetical order, Table 2.3 presents the average scale scores 
on importance of conventional citizenship for 14-year-old students both numerically and 
graphically. It can be seen that on average, from country to country, there was some 
variation in the degree of importance 14-year-old students placed on the conventions of 
good citizenship.  
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Of particular note from the perspective of this dissertation research, CIVED 
provides an item-by-score map for each survey scale to facilitate interpretation of the 
mean scale results.  Item-by-score maps are bar charts that plot expected item scores 
against the underlying IRT scale conveying what a scale score means in reference to the 
original items. As explained by Husfeldt, Barber, & Torney-Purta (2005), item-by-score 
maps were provided in CIVED to better convey the meaning of each scale through 
visualization of the underlying items and their categories in relation to the underlying 
continuous scale.  
Table 2.4 reproduces the item-by-score map for the importance of conventional 
citizenship scale for 14-year olds from the appendix of the CIVED international report 
(Torney-Purta, Lehmann, Oswald, & Schulz, 2001). The item-by-score map displays the 
expected item response categories for scale scores between 4 and 16. There is a bar for 
each item comprising the importance of conventional citizenship scale that shows the 
relationship between the response categories of the item and the scores on the scale. This 
means, for any given score on the importance of conventional citizenship scale, you can 
determine how a student with that score would most likely have responded to each item 
and vice versa. For example, a student with a scale score of 10, corresponding to the 
international average, was likely to respond “somewhat important” to the item about 
voting in every election but “somewhat unimportant” to the item about joining a political 
party. Conversely looking at it from the perspective of an item response, a student likely 
to respond “very important” to the item about voting in every election was likely to have 
a score above 11, whereas a student likely to respond “very important” to the item about 
“joining a political party” was likely to have an even higher score─above 14.   
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Table 2.4 Item-By-Score Map for the Importance of Conventional Citizenship Scale, 
CIVED 
 
 
Source: Citizenship and Education in Twenty-Eight Countries: Civic Knowledge and Engagement at Age 
Fourteen (Torney-Purta, Lehmann, Oswald, & Schulz, 2001) 
The item-by-score map provides considerable information about the conventional 
citizenship scale. Students with high scores on the scale (14 or higher) believed that all 
six of the behaviors were “very important” to be good citizens. In comparison, students 
scoring at the scale average of 10 felt four of the behaviors were “somewhat important,” 
but that joining a political party and engaging in political discussions were “somewhat 
unimportant.” Interestingly, joining a political party was considered the least important 
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behavior, with students who scored below 8 responding that it was “not important.” It 
may be that belonging to a political party is becoming a less central indicator of good 
citizenship. 
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Analyzing and Interpreting International Civics and Citizenship 
Study (ICCS) Field-test Data 
Even though detailed results and the technical documentation for ICCS have yet to be 
released, at IEA’s International Research Conference (IRC) in 2008 project staff project 
staff discussed scaling the field-test data. First, as documented in their IRC paper, to 
ensure the feasibility of reporting scales documented in the ICCS framework, Wolfram 
Schulz and Falk Brese evaluated a-priori hypothesized factor models and conducted 
reliability analyses. The authors concluded that most sets of cognitive and attitudinal 
items had satisfactory properties for scaling─sufficient unidimensionality and high 
reliability─consistent with the expectations in the frameworks.  
Second, in his IRC paper, Constructing a Described Achievement Scale for 
International Civic and Citizenship Study, Julian Fraillon used cognitive field-test data to 
outline the process of describing scaled results. Corresponding to the methods used for 
the attitudinal questionnaires in CIVED, the 1-Parameter IRT (Rasch) scaling model was 
used to summarize the responses to the 80 cognitive items in the ICCS field test. The 
items were then ordered by their scaled thresholds (difficulties) to give meaning to the 
variable and interpret the person parameters. Fraillon (2008) said about Rasch threshold 
parameters: 
“When paired with the scaled threshold (difficulty) of the matching item, 
the item descriptors can be ordered to produce a scaled substantive 
interpretation.” (p. 4)   
Figure 2.4 reproduces the respondent/item distribution map, showing the 
distribution of achievement on the left of the logit scale. The numbers on the right 
correspond to the location of the item difficulty parameter estimates, so that the location 
of the items is on the same scale as the achievement. For dichotomous items the item 
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number is shown. For polytomous items, the item numbers are annotated by the suffix 
“.1” and “.2” representing the item categories. The scale has been divided into five 
regions (using 0.8 logit intervals), which Fraillon (2008) described as “somewhat 
artificial divisions.” However, when there is no strong criterion for dividing the scale 
(like in this case), he suggested choosing levels of equal width that at the same time 
represent substantive qualitative differences on the trait.  
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Figure 2.4 Respondent/Item Distribution Map for ICCS Field Trial Including 
Normative Levels  
 
Source: Constructing a described achievement scale for the International Civic and Citizenship Study 
(Fraillon, 2008) 
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Fraillon (2008) used the results of the respondent/item map to develop qualitative 
descriptors of these regions of the ICCS field-test cognitive scale based on item locations, 
paired with examples of the content the students in each region could perform. For 
example, students at Level 4 of civic knowledge were described as:  
“Students reaching Level 4 generate accurate hypotheses on the benefits, 
motivations, and societal outcomes of institutional policies and citizens’ 
actions. They demonstrate strategic thinking by providing multiple related 
reasons to support policies and actions that can be linked to form the basis 
of coherent argument.” (p. 10) 
The description of Level 4 of civic knowledge was further supported by types of 
tasks students at this level mastered, such as “provide multiple reasons to support the 
provision of social welfare benefits to people in need.”  
The idea of a respondent/item map or variable map along which items and 
respondents would be ordered from low to high was first introduced by Benjamin Wright 
(1977), and is sometimes referred to as Wright Map. A respondent/item map is a 
graphical representation of an underlying measurement variable, by displaying items 
relative to the scale at ability levels where they are likely to be answered correctly, where 
“likely”, by convention means with a probability of 0.5 or higher. If the person trait level 
is above the item scale value, the respondent is likely to make that response; and, if the 
person trait level is below the item scale value, the respondent is unlikely to make that 
response. If the person trait level equals the item scale value, the respondent is equally 
likely to make that response or not. Therefore, items located upward the map are harder 
to endorse than items located downward the map. 
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For the polytomous items, the scaled thresholds displayed on an item map are 
cumulative response probabilities. These indicate the scaled thresholds at which 
respondents have a 50% probability of scoring in a category or higher and a less than 
50% probability to score below that category. Cumulative response probabilities 
(cumulative thresholds) have the advantage that they are parallel in interpretation to 
response probabilities (difficulties) estimated from the 1-Parameter Rasch (IRT) 
measurement model for dichotomous items.  
To help further explain the interpretation of the cumulative thresholds, Figure 2.5 
shows the cumulative item response functions for a polytomous item with three scoring 
categories as taken from the chapter on the Partial Credit Model in the Handbook of 
Modern Item Response Theory authored by Masters and Wright (1997). The three curves 
describe the probability of scoring in the categories “1 or higher”, “2 or higher”, and “3”, 
with the abilities at which the cumulative probabilities are 0.5 equaling the scaled 
thresholds. The scaled thresholds can then be used to mark out regions of most probable 
responses on the ability scale, as indicated by the bars underneath the curves.  
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Figure 2.5 Interpreting Cumulative Threshold Parameters  
 
 
Source: The Partial Credit Model (Masters & Wright, 1997) 
Ability Range 
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Reporting Context Questionnaire Data in the Program for 
International Student Assessment (PISA) 
The target population of PISA is 15-year-olds, which constitutes the end of compulsory 
schooling in many countries. The primary subject focus of PISA shifts from one cycle to 
the next. For example, the primary focus of PISA 2000 was reading, in 2003 the primary 
focus shifted to mathematics, and in 2006 to science. In the not yet released 2009 study, 
the primary focus will again be reading. PISA 2006 which assessed students’ 
understanding of fundamental scientific concepts and their abilities to solve scientific 
problems was administered to more than 400,000 students in 57 countries (OECD, 2006). 
PISA 2006 also collected a range of background information via questionnaires given to 
students and schools. The student questionnaire asked about basic demographic 
information as well as students’ views on science issues, and the school questionnaire 
asked about school organization, management, resources, and accountability practices. 
The questionnaire items in PISA 2006 were very similar in content and format to those 
used in TIMSS and PIRLS. 
The PISA 2006 student and school questionnaire items were treated in three 
different ways for reporting: 1) they were reported as single items using the response 
categories in the questionnaires as reporting categories; 2) they were converted into 
indices through arithmetic transformation, such as averaging or combining in some 
logical way, similar to the indices in the TIMSS 2007 and PIRLS 2006 reports; and 3) 
they were scaled using 1-Parameter IRT (Rasch) scaling, similar to the summary scales of 
civic concepts, attitudes, and actions in CIVED. 
PISA 2006 used indices primarily to summarize basic demographic and 
organizational characteristics of students and their schools. For example, the Index of the 
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Relative Level of Responsibility of School Staff in Issues Relating to Curriculum and 
Assessment (RESPCURR) was computed from four items measuring the school 
principal’s report concerning who had responsibility for curriculum and assessment 
(“establishing student assessment policies”, “choosing which textbooks are used”, 
“determining course content”, “deciding what courses are offered”). The index was 
calculated on the basis of the ratio of “yes” responses for the responsibility being with the 
principals and teachers to “yes” responses for the responsibility being with a central 
education authority. Overall there were eight student-level and ten school-level indices 
reported in the PISA 2006 Science Competencies for Tomorrow’s World international 
report (OECD, 2007).  
For attitudinal and behavioral constructs, however, PISA 2006 reported 27 
student-level and 4 school-level scales. These were constructed using 1-Parameter IRT 
(Rasch) scaling for dichotomous items and the Partial Credit Model for Likert-type items, 
consistent with the approach used in CIVED and ICCS. As explained in detail in the 
PISA 2006 Technical Report (OECD, 2008), a-priori hypothesized factor models were 
analyzed for each construct before implementing the scaling. For each student 
questionnaire scale, item parameters were estimated based on a sub-sample of 500 
randomly selected students within each country, while for each school questionnaire 
scale, item parameters were estimated based on a sub-sample of 100 randomly selected 
schools within each country. Then individual student scores were derived for the full 
sample using a Maximum Likelihood (ML) estimation procedure. The IRT scale scores 
(logits) were then transformed into the international metric with an OECD average of 0 
and a standard deviation of 1. The choice of the international metric focused on allowing 
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the interpretation of the scores relative to the OECD average, with a negative value 
representing a score below the average and a positive score representing a score above 
average. There was no intention to remove the negative values or decimal values inherent 
in the original logit metric, as described in the PISA 2006 Technical Report  
(OECD, 2008).  
The Index of Self-efficacy in Science (SCIEEFF) is an example of an IRT scale 
reported in PISA 2006. The scale was constructed based on eight items about how easy 
students thought it would be for them to perform a list of tasks. The tasks included:  
1) recognize the science question that underlies a newspaper report, 2) explain why 
earthquakes occur more frequently in some areas than in others, 3) describe the role of  
antibiotics in treatment of disease, 4) identify the science questions associated with the 
disposal of garbage 5) predict how changes to an environment will affect the survival of 
certain species, 6) interpret the scientific information provided on the labeling of food 
items, 7) discuss how new evidence can lead you to change your understanding about the 
possibility of life on Mars, and 8) identify the better of two explanations for the 
formulation of acid rain. The response categories were “I could do this easily”, “I could 
do this with a bit of effort”, “I would struggle to do this on my own”, and “I couldn’t do 
this”.  
Table 2.5 reproduces the data display for the Index of Self-efficacy in Science 
(SCIEEFF) from the PISA 2006 Science Competencies for Tomorrow’s World 
international report (OECD, 2007). It shows the percentage of students in each country 
responding that they were able to perform each of the eight tasks (labeled from A trough 
H, as shown in the legend above the display). Approximately midway down the table, 
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there is a highlighted row showing the international average. For example, 76% of the 
students, on average, reported that they could explain why earthquakes occur more 
frequently in some areas than in others.  
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Table 2.5 Index of Self-Efficacy in Science, PISA 2006 
 
Source: PISA 2006 Science Competencies for Tomorrow’s World (OECD, 2007) 
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The middle column displays each country’s difference from the OECD mean of 0 
on the scaled results for the Index of Self-Efficacy in Science. For each country, the scale 
average is indicated by the black vertical bar and the range of scores between the top 
quarter (75th percentile) and the bottom quarter (25th percentile) is indicated by the gray 
horizontal bar. Countries are ordered by their deviation from the OCED average, ranging 
from the most positive to the most negative. For example, relative to the OECD average, 
students in Poland were the most positive in responding to the eight statements about 
their degree of confidence in performing scientific tasks, while students in Indonesia 
were the least positive. However, the difference between the 75th percentile and the 25th 
percentile, a measure of dispersion, was relatively smaller for Indonesia, for example, 
than for other countries. 
Finally, the right hand column displays the change in performance per standard 
deviation change on the indexa measure of effect size. The grey bar shows the 
estimated change in science performance per one standard deviation change on the self-
efficacy in science scale. In 49 of 57 countries, a one standard deviation increase in the 
Index of Self-Efficacy in Science is associated with a 20 score point increase on the 
scientific literacy scale. In many countries, the effect size can be considered large, with 
approximately an increase of 60 score points in scientific literacy per standard deviation 
increase in self-efficacy in science. 
In contrast to the approach used in CIVED, PISA 2006 did not provide item maps 
for the scale indices in the PISA 2006 Science Competencies for Tomorrow’s World 
international report (OECD, 2007). However, Chapter 9 of the PISA 2006 Technical 
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Report (OECD, 2008) explains how item mapping could be used to provide an 
interpretation of the IRT scale scores derived from background questionnaire responses. 
Figure 2.6 reproduces the example item map displayed in the PISA 2006 
Technical Report. The PISA 2006 example provides an item map in the form of a bar 
graph, with separate bars for each item and intersections between categories 
corresponding to cumulative thresholds, equivalent to the ICCS cognitive threshold 
parameters displayed in the respondent/item map in Figure 2.4. The bar graph shows the 
thresholds (intersections between bars) indicating the point on the scale at which 
respondents to the item have 50% probability of choosing the response category (e.g., 
“strongly disagree”, “agree”, etc.) or a higher category. For example, students with a 
scale score of 0, corresponding to the OECD average, are likely to “strongly agree” with 
item 1, at least “agree” with item 2, at least “disagree” with item 3, and “strongly 
disagree” with item 4.   
Figure 2.6 Example Item Map from PISA 2006 
 
 (SD = Strongly Disagree; D = Disagree; A = Agree; SA = Strongly Agree) 
Source: PISA 2006 Technical Report (OECD, 2008) 
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The displayed cumulative thresholds bar graph in Figure 2.6 is not as beneficial 
for providing a meaningful interpretation to the scale as the respondent/item map 
displayed in Figure 2.4, especially for large amounts of data. The respondent/item map 
has the advantage over the cumulative threshold bar graph in that it directly places the 
response categories against the underlying trait continuum ordered by their scaled 
thresholds, so that regions of the scale can be described based on item locations. 
 79 
 
Wilson’s Construct Modeling Approach 
Given the large amount of contextual information available in the TIMSS and PIRLS 
international databases, summarizing the data effectively in a manageable set of 
quantitative indicators is a challenging task. Mark Wilson’s construct modeling approach, 
as described in his book Constructing Measures─An Item Response Modeling Approach 
(2005), provides an organizing framework to guide instrument development and score 
interpretation based on the 1-Parameter IRT (Rasch) measurement model.  
Figure 2.7, reproduced from Wilson’s book, summarizes the “four building 
blocks” of his construct modeling approach: 1) construct map, 2) items, 3) item scores, 
and 4) measures. In the graphical display, each of the four building blocks is represented 
by an oval, with the ovals connected by single headed arrows, indicating the elements 
form a cycle that may be repeated several times within the life cycle of an instrument.  
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Figure 2.7 Construct Modeling – The Instrument Development Cycle in “Four 
Building Blocks”  
 
Source: Constructing Measures─An Item Response Modeling Approach (Wilson, 2005) 
 
Instrument development starts in the first oval by building a construct map. That 
is, developing a precise definition of the construct in a simple unidimensional form, 
extending from one extreme to another, supported by a graphical display. Next, as shown 
in the second oval, items are designed or selected that address different aspects of the 
construct documented in the construct map. In the third oval, the possible responses to 
each item are scored in relation to the construct. The universe of possible scores 
represents the “outcome space”. The measurement model represented by the fourth oval 
explains how the construct will be measured. Subsequent to some data collection, the 
measures are then evaluated in terms of how well the instrument worked statistically and 
conceptually, returning to the construct map and completing the instrument development 
cycle by addressing considerations of validity and reliability.  
Construct 
Map 
Items 
Measures Scored 
Items 
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Developing the Construct Map 
According to Wilson’s approach, a construct map is a detailed graphical representation of 
a construct intended as a tool to provide structure to instrument development and 
interpretation. The construct should take a simple unidimensional form stretching from 
one extreme to another, as embodied in the construct map. Ideally there would be 
distinguishable qualitative levels of a construct useful for interpretation. At the beginning 
of the development process, a construct map is often not very well formed, but is 
typically refined through each iteration of the development cycle.  
Figure 2.8 reproduces a generic construct map from Wilson’s book, which orders 
respondents on the left and items on the right, based on their hypothesized position on the 
trait continuum for construct “X”. The construct has three distinguishable qualitative 
levels labeled high “X”, mid-range “X”, and low “X”, respectively.  
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Figure 2.8 Generic Construct Map for Construct “X” 
 
Wilson stresses that before developing a construct map a literature review should 
be undertaken to establish the necessary background knowledge about the construct, 
taking into account existing theories about the construct and collecting information on 
how it has been measured in the past. The author also suggests consulting other sources 
to help with construct definition and instrument design. Possible informants may be 
subject-matter and measurement experts as well as practitioners in the field. Typically the 
review should support the idea of a sufficiently unidimensional construct. When evidence 
Direction of increasing 
“X” 
Direction of decreasing 
“X” 
Respondents Responses to Items 
Respondents 
with high “X” 
Respondents 
with mid-range 
Respondents 
with low “X” 
Item response indicates high ”X” 
Item response indicates mid-range ”X” 
Item response indicates low ”X” 
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of multiple dominant dimensions underlying the construct exists, Wilson suggests 
developing separate construct maps addressing each dimension. 
Designing the Items 
To design items that represent the construct, the author suggests thinking how 
these would manifest themselves in the real world. Typically items would be 
written that address regions or qualitative levels of the construct map. Often, 
however, existing items are adapted to measure a construct. In such cases, Wilson 
suggests using the construct map to inform the selection of items. Matching 
existing items to the construct map also provides useful information about the 
construct itself and informs the instrument development for the next iteration of 
the study. 
Defining the Outcome Space by Scoring and Categorizing Items 
Once the pool of items has been established, the item responses need to be categorized or 
scored to address the various regions of the construct map. For example, positive 
responses may be associated with high “X” and negative responses with low “X”. Closed 
response categories from multiple-choice or Likert-type items typically represent the final 
outcome space, and for such items no further manipulations are necessary. For example, 
responding “agree a lot” to the item statement “I like mathematics” would always be 
located at a positive pole on a construct map representing “attitude to mathematics.” 
Fortunately, most background questionnaire scales are based on Likert-type or multiple-
choice items, so the distinction between outcome space and item design is less 
problematic for these fixed response item formats than for open-response item formats.   
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Implementing the Measurement Model 
The purpose of the measurement model is to enable inferences about the construct by 
providing the means to translate the scored item responses to locations on the construct 
map. Typically, interpretation of the results of the measurement model is facilitated by 
graphical displays. Wilson explains there are a variety of measurement models to choose 
from, including classical true score models, factor analysis models, and item response 
models, but focuses on the 1-Parameter IRT (Rasch) model because its properties are 
closely related to his idea of construct modeling. That is, the model imposes a 
unidimensional structure on the data and provides a clear and detailed interpretation of 
the scale by linking scale scores back to the conceptual definition of the construct via 
individual item responses.  
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Brief Description of Rasch Models in the Context of 
Scaling and Interpreting Questionnaire Data 
Mark Wilson (2005) adopted 1-Parameter IRT (Rasch) measurement to facilitate 
construct modeling, as it provides a straightforward interpretation that allows mapping 
items against an underlying measurement variable, consistent with his idea of a construct 
map. He featured the respondent/item map, which he referred to as Wright Map, as an 
empirically calibrated version of a construct map that facilitates interpreting Rasch scales. 
In his book he provides examples of how construct maps can be converted into 
respondent/item maps using 1-Parameter IRT (Rasch) scaling, which can be described in 
terms of item locations. Though his examples mostly pertain to health surveys, the 
approach appears suitable for scaling questionnaire data in general. 
Earlier in this chapter, it was also demonstrated how the 1-Parameter IRT (Rasch) 
measurement model had been used successfully to summarize questionnaire responses in 
IEA’s Civic Education Study (CIVED) and OECD’s Program for International Student 
Assessment (PISA). In addition to that, an example from the International Civic and 
Citizenship Education Study (ICCS) field test was discussed, demonstrating how  
1-Parameter IRT (Rasch) scales can be described. In his 2008 IRC paper on Constructing 
a Described Achievement Scale for the International Civic and Citizenship Study (ICCS), 
Fraillon developed content-referenced descriptors of regions of a scale supported by the 
graphical display of an item map. Fraillon’s described scale was of particular interest to 
this research, because it included both polytomous items and dichotomous items. These 
were mapped against the underlying latent continuum using cumulative threshold 
parameters, equivalent in interpretation to threshold parameters (difficulties) for 
dichotomous items. 
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Up to this point it can be concluded from this literature review that 1-Parameter 
IRT (Rasch) measurement has been used successfully to scale and interpret questionnaire 
data. To complete the review, this next section briefly describes the mathematical 
formulations and assumptions that underlie 1-Parameter IRT (Rasch) models employed in 
this research.   
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1-Parameter IRT (Rasch) Model 
The 1-Parameter IRT (Rasch) measurement model for dichotomously scored items was 
introduced by the Danish mathematician George Rasch in 1960. Rasch operationalized 
the probability a person would endorse an item as the product of only person ability and 
item difficulty.  
The Rasch model estimates the probability of a person responding to an item as a 
logistic function of the difference between person ability and item difficulty, represented 
graphically as an Item Response Function. Equation 2.1 provides the mathematical model 
underlying the Item Response Function governing the probability of a person answering 
item i positively, conditional on the trait level.  
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ePi δθ
δθ
θ −
−
+=      (Equation 2.1) 
Pi(θ) = the probability that an individual with trait level θ endorses item i; 
θ      = person trait level (ability); 
δi     =  threshold parameter for item i (difficulty). 
Figure 2.9 displays an example Item Response Function for the 1-Parameter IRT 
(Rasch) model, the logistic curve showing that the probability of giving a positive 
response increases with ability. In this example, a person with a trait level (ability) of 0 is 
likely to respond positively to the item (i.e., with a more then 50% likelihood).  
On an item map this item would be plotted against the underlying latent variable 
at a scale score of 0. A person placed above the item location of 0 would be likely (>.5) 
to pass it and a person placed below the item location of 0 would be likely (>.5) to fail. 
That is, an item placed above the item location of zero would be more difficult while an 
item placed below the item location of zero would be easier. 
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Figure 2.9 Item Characteristic Curve for 1-Parameter IRT (Rasch) Model 
 
As shown in Figure 2.9, the latent trait is measured in logits, the unit of 
measurement that results when the 1-Parameter IRT (Rasch) model is used to transform 
raw scores into the log odds metric (Bond & Fox, 2001). The logit scale has a mean of 0 
and a standard deviation of 1, though it theoretically expands from minus infinity to plus 
infinity, it typically ranges from -4 to +4 (Ludlow & Haley, 1995).  
 
δi 
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Partial Credit Model 
Because this dissertation research will combine background questionnaire items of 
varying response formats (between 2 and 5 response categories) into summary scales, the 
Partial Credit Model introduced by Masters (1982) will be the primary Rasch scaling 
model employed. The Partial Credit Model has been widely used to summarize responses 
to questionnaire items that are often Likert scaled. It is a flexible model, allowing the 
number of response categories to vary across items on a scale. As described by  
Masters (2010), the Partial Credit Model is a generalization of the basic Rasch model for 
dichotomously scored items, and the two models can be used jointly, and are equivalent if 
an item has only two response categories.  
In the Partial Credit Model, the probability of endorsing category x instead of the 
preceding category x-1 is modeled as a logistic function of the difference between 
respondents’ trait level and item step difficulty, also referred to as the step parameter. 
Equation 2.2 describes the probability of a person endorsing a category instead of the 
preceding category, as defined by the Partial Credit Model. The difference between 
person trait level θ and step parameter δix governs the probability of making a step from 
one response category to the next.  
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 Pix(θ) = probability that an individual with trait level θ selects the category 
x of item i; 
 l = count of completed item steps (0,…,x); 
 x = specific category being modeled; 
 m = number of total response categories of item i minus 1; 
k = count of possible item steps (0,…,g,…,m); 
            δix = step parameter for the category x of item i. 
The numerator contains only the difficulties of the completed steps δi1, δi2,…,δix. 
The denominator is the sum of all mi+1 possible numerators.  
 
An alternate formulation of the Partial Credit Model that treats the model as a 
variation of Andrich’s (1978) Rating Scale Model has been implemented in commonly 
used IRT software packages such as WinSteps (Linacre, 2009) or ConQuest (Wu, 
Adams, Wilson, & Haldane, 2007). Under this formulation the step parameters are 
equivalent to the original model, but in addition average threshold parameters are 
estimated for each partial credit item. As documented by Masters (2010), Equation 2.3 
describes the alternate partial credit model formulation: The step parameter δix is defined 
as the sum of the average threshold parameter for each item (δi) and the deviation of the 
step parameter from the threshold parameter (τx), named category boundary threshold 
parameter. 
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 Pix(θ) = probability that an individual with trait level θ selects the category 
x of item i; 
 l = count of completed item steps (0,…,x); 
 x = specific category being modeled; 
 m = number of total response categories of item i minus 1; 
k = count of possible item steps (0,…,g,…,m); 
δi = average threshold parameter for item i; 
τx = category boundary threshold parameter for category x; 
The numerator contains only the difficulties of the completed steps δi+τx,      
The denominator is the sum of all mi+1 possible numerators.  
 
Under the Partial Credit Model, when the step parameters are in order 
(δi1<δi2<δi3), the conditional probability of scoring x instead of x-1 will increase 
monotonically throughout the ability range within each response category, so that at some 
point a score of 1 becomes more likely than the score 0, then a score of 2 becomes more 
likely than a score of 1, and so on. Figure 2.10 shows the Category Response Function—
a common display of partial credit scales—for a polytomous item with 4 response 
categories. In the example, a response of 1 becomes more likely than a response of 0 at  
-0.36 logits; at 0 logits, a score of 2 becomes more likely than a score of 1; and at 0.73 
logits, a score of 3 becomes more likely than a score of 2.  
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Evaluating Rasch Measurement Models 
When discussing model selection and evaluation in the context of construct modeling, 
Wilson (2005) focuses on two essential characteristics of 1-Parameter IRT (Rasch) scales 
relevant for questionnaire data: unidimensionality and invariance. For a scale to be 
unidimensional, there should be a single trait accounting for the variation in the response 
patterns. A scale is invariant if its items discriminate equally (Item Response Functions 
do not cross). For an invariant scale, a person with more of the trait would always be 
more likely to endorse an item than a person with less of the trait. At the same time, a 
person would always do better on an easy item than on a hard item. Unidimensionality 
and invariance are considerations that are often summarized under the term model fit. 
As explained by Yen and Fitzpatrick (2006) in reference to Divgi (1986), 
considerations of model fit had been in the center of attention when IRT first gained 
prominence in the 1970s and 1980s, inspiring a quest for the best fitting model. Today, 
however, researchers typically take a more moderate position on issues of model fit. It is 
common for measurement models to be chosen because of conceptual similarities 
between model and data, and to support the intended interpretations. It has been widely 
accepted that model fit is not an all in one condition, but a continuum, and perfect model 
fit rarely if ever be obtained using real data. Also, simulation studies have shown that 
IRT is quite robust against modest violations of model fit, at least within particular 
applications (examples have been provided by Yen and Fitzpatrick, 2006). For  
1-Parameter IRT (Rasch) models in particular, Reckase (1979) as well as Stout (1990) 
found that strict unidimensionality is not necessary to recover item and person parameters 
with high levels of precision and accuracy. Instead of basing the choice of the 
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measurement model solely on fit, Yen and Fitzpatrick (2006) suggested to first consider 
if an IRT model has already been used successfully in a particular context. For example, 
1-Parameter IRT (Rasch) models have already been used successfully to scale 
questionnaire data in the ICCS and PISA international assessments of student 
achievement.  
The literature describes criteria of model fit that can be used to evaluate and 
enhance the correspondence between the 1-Parameter IRT (Rasch) model and the TIMSS 
and PIRLS questionnaire data. For unidimensionality, Reckase (1979) found as long as 
the first factor explained approximately 20% of the scale variance and there was no 
second dominant second factor, the 1-Parameter IRT (Rasch) model worked well, 
referring to this concept as “sufficient unidimensionality”. Embretson and Yang (2006) 
concluded from a synthesis of simulation studies that as long as the latent trait remains 
the dominant source in determining item performance, the scale can be seen as 
sufficiently unidimensional. 
Typically, factor analytic techniques are used to evaluate the dimensions 
underlying a scale. Factor analysis is a structure analyzing procedure used to identify the 
interrelationships among large sets of observed variables, grouping these into dimensions 
of factors that have common characteristics (Nunally & Bernstein, 1991). There is no 
definite rule when an individual item is considered to make an important contribution to 
the interpretation of a factor. Comrey and Lee (1992) suggested not including items that 
share less than 9% of its variance with the factor (has factor loadings of less than .30). 
Another general rule of thumb is to eliminate an item, if less than 20% of its variance is 
explained by the factor solution, where the communality is less .20  
 96 
 
(Peck, Lacky, & Sullivan, 2003). The degree to which the simple logistic function 
underlying the Rasch model accounts for the variance on a scale is typically evaluated by 
analyzing the residual distribution. The most commonly used residual based fit statistic is 
the Mean Square (MNSQ) statistic, looking at the ratio of the observed residual 
distribution to the expected residual distribution. If the data fit the model well, these 
distributions should be approximately the same with a ratio close to 1. Again, there is no 
absolute limit to the mean square fit statistic, but Adams and Khoo (1996) suggested that 
1.33 is a reasonable upper limit for the Mean Square (MNSQ) to consider an item well 
fitting.  
Similar to the applications in CIVED and PISA, moderate fit criteria will 
be used to identify any particularly misfitting questionnaire items. However, 
generally there is also a tension between model fit and Wilson’s (2005) idea of 
construct mapping. An item addressing an important aspect of the construct map, 
that is unique in its content, may have to be retained to achieve content coverage, 
though it does not fit the model particularly well. 
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Using the TIMSS and PIRLS Databases for Measuring 
Effective Contexts for Learning 
This dissertation research uses data in the TIMSS 2007 and PIRLS 2006 International 
Databases (Foy & Olson, 2008; Foy & Kennedy, 2007) to develop broad international 
indicators of effective contexts for learning, aligned to the descriptions of learning 
environments in the Contextual Frameworks for 2011. First, this section provides a 
description of the rich TIMSS and PIRLS databases that include responses to 
approximately 1,000 background questions provided by more than 70 countries. These 
questions address a wide range of aspects of the contexts in which students learn reading, 
mathematics, and science in a variety of national and cultural contexts. Second, the 
complexities of the TIMSS and PIRLS databases are described, and how these were taken 
into account in this dissertation study to obtain accurate and representative results.  
Contextual Questionnaire Data  
This analysis used the TIMSS 2007 International Database for eighth-grade mathematics 
to explore the feasibility of constructing indicators of effective classroom environments 
for learning mathematics and students’ motivation to learn mathematics. Overall, the 
TIMSS 2007 database includes contextual questionnaire responses provided by 222,836 
eighth-grade students, 11,329 mathematics teachers, and 7,393 school principals. In 
addition to the two indicators for eighth-grade mathematics, this dissertation used the 
contextual questionnaire data available in the PIRLS 2006 International Database to 
construct two indicators for fourth-grade reading, effective school environments for 
learning to read and effective home environments for learning to read. Overall, the  
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PIRLS 2006 International Database includes contextual questionnaire data from 194,572 
students, approximately 170,000 parents, 9,741 teachers, and 6,762 school principals.  
The TIMSS 2007 and PIRLS 2006 International Databases include responses to 
all items in the background questionnaires, as well as indices and other types of 
combined variables based on these items. The large pool of questions in the TIMSS 2007 
background questionnaires for eighth-grade mathematics and the PIRLS 2006 
background questionnaires formed a good basis for modeling the four broad effective 
contexts for learning constructs in ways that were consistent with the 2011 frameworks. 
TIMSS eighth-grade students responded to 104 questions, their mathematics 
teachers to 156 questions, and school principals to 103 questions. A first review of the 
database showed that of the more than 350 items and variables overall, 12 items in the 
Student Questionnaire surveyed students’ motivation to learn mathematics. For effective 
classroom environments for learning mathematics, approximately 130 relevant items 
could be identified, except this included two series of questions where teachers indicated 
whether they felt prepared to teach or were teaching each of the mathematics topics 
covered in the TIMSS 2007 Mathematics Assessment Framework. Individually these 
items address only a very small aspect of the classroom environment construct, but these 
items can be grouped to provide overall indicators of teacher preparedness or curriculum 
coverage. Taking this into account, there are approximately 80 classroom environment 
items that cover topics taught in the classroom and instructional activities, as well as 
various student and teacher characteristics. 
For PIRLS, students responded to 88 questions, parents provided answers to 84 
questions, teachers to 149 questions, and school principals to 117 questions. Of these 
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more than 400 items overall, 87 address effective school environments for learning to 
read, including student characteristics, the school curriculum, school climate, school 
resources, and parental engagement. Though most of the items are in the School 
Questionnaire, questions in the Parent Questionnaire, Teacher Questionnaire, and Student 
Questionnaire also were included. In addition, 45 questions in the Student Questionnaire 
and Parent Questionnaire address effective home environments for learning to read, 
including economic, social, and educational resources in the home, and emphasis on 
reading and literacy development.  
The questions in the TIMSS 2007 and PIRLS 2006 background questionnaires 
have a variety of response formats. The majority of questions are closed-response, asking 
to select a response option which best describes the school, home, or classroom, or 
indicate agreement to a list of statements. Some questions, however, are open-response, 
for example, asking for the number of computers in a school or the number of students in 
a class. To develop sets of items suitable for scaling, open-response items had to be 
categorized, while closed-response often items had to be recoded to form a more 
homogeneous and reliable scale.  
Countries Participating 
 
The TIMSS and PIRLS countries represent a variety of educational systems in terms of 
organization, culture, location, and size. Table 2.6 lists the 50 countries that participated 
in TIMSS 2007 at the eighth grade, and Table 2.7 lists the 40 countries that participated 
in PIRLS 2006. The diversity of the TIMSS and PIRLS countries made the data ideal for 
constructing international indicators of effective contexts for learning that are 
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generalizable across national and cultural contexts, ensuring that these could be used to 
answer policy relevant questions in international comparative research.  
Table 2.6 Countries Participating in TIMSS 2007 – Eighth Grade 
Countries 
Algeria England Lebanon Scotland 
Armenia Georgia Lithuania Serbia 
Australia Ghana Malaysia Singapore 
Bahrain Hong Kong SAR Malta Slovenia 
Bosnia and Herzegovina Hungary Mongolia1 Sweden 
Botswana Indonesia Morocco Syrian Arab Republic 
Bulgaria Iran, Islamic Rep. of Norway Thailand 
Chinese Taipei Israel Oman Tunisia 
Colombia Italy Palestinian Nat'l Auth. Turkey 
Cyprus Japan Qatar Ukraine 
Czech Republic Jordan Romania United States 
Egypt Korea, Rep. of Russian Federation  
El Salvador Kuwait Saudi Arabia  
1Because characteristics of their samples and data are not completely known, data for Mongolia are not included  
in the International Database. 
 
 
 
 
 
 
 
 
Table 2.7 Countries Participating in PIRLS 2006 
Countries 
Austria Hong Kong SAR Luxembourg Russian Federation 
Belgium (Flemish) Hungary Macedonia, Rep. of Scotland 
Belgium (French) Iceland Moldova, Rep. of Singapore 
Bulgaria Indonesia Morocco Slovak Republic 
Chinese Taipei Iran, Islamic Rep. of The Netherlands Slovenia 
Denmark Israel New Zealand  South Africa 
England Italy Norway Spain 
France Kuwait Poland Sweden 
Georgia Latvia Qatar Trinidad and Tobago 
Germany Lithuania Romania United States 
 101 
 
Student as Unit of Analysis 
TIMSS and PIRLS assess students’ achievement and relate the results to the 
characteristics of the classes and schools attended by those students. In other words, data 
are always presented as the percentage of students having a particular attribute, even if 
the information was supplied by parents, teachers, or principals. This approach presents 
learning environments always from the perspective of the students’ educational 
experiences.  
Consistent with the TIMSS and PIRLS approach this dissertation research viewed 
learning environments from the perspective of the students and their educational 
experiences. That is, the approach allowed directly linking student achievement to the 
contexts in which learning takes place. Individual students could be located on the scale 
based on their questionnaire responses, as well as the data attached to them based on 
responses provided by their parents, teachers, and school principals.  
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Sampling Design and Weights 
To obtain a representative sample of students, TIMSS and PIRLS draw probability 
samples from the population in each country. A two-stage stratified clustered sampling 
design is employed, with the first stage being schools and the second classes within 
schools. In TIMSS and PIRLS, most countries select a random sample of approximately 
150 schools on the first stage, and one or two classrooms per school in the second stage. 
This approach yields approximately 4,000 students per country. The sample sizes, as 
suggested in the guidelines (Joncas, 2007; Joncas; 2008) ensure accurate inferences from 
TIMSS and PIRLS analyses, within as well as across countries.  
Because TIMSS and PIRLS assess a sample and not the population of students, 
there is sampling error. To account for the complex nature of their sampling designs, 
TIMSS and PIRLS use the Jackknife procedure to provide unbiased estimates of 
sampling error. The databases contain programs to implement the Jackknife procedure, 
and it will be employed in this analysis as necessary.   
The TIMSS and PIRLS International Databases include the sampling weights 
necessary for analyzing the data in various ways. For example, the total student weight 
(TOTWGT) is typically used for international comparative analysis. The TOTWGT 
inflates the sample size, so that it accurately reflects the population in each country. For 
this dissertation analysis, however, mostly another variation of the TIMSS and PIRLS 
sampling weights, the “Senate Weight” (SENWGT) is employed. The SENWGT is 
appropriate for analyses that combine countries in a single analysis, so that all countries 
contribute equally and the results are not skewed by countries with large populations.   
 103 
 
Scaling Methodology for Achievement Data 
For analyses involving achievement scores, such as analyzing the relationship between 
effective school environments for learning to read and reading achievement, the TIMSS 
and PIRLS assessment designs introduce a further complexity. To reduce student burden, 
while meeting the demands for comprehensive content coverage, TIMSS and PIRLS both 
use a matrix-sampling design, with each student completing just one booklet, and 
booklets containing overlapping sets of items. To obtain accurate achievement scores for 
students, even though each student only responded to a part of the assessment, TIMSS 
and PIRLS employ an IRT scaling approach in combination with conditioning and 
multiple imputation methodology, also known as the plausible values methodology (Foy, 
Galia, & Li, 2007; Foy, Galia, & Li, 2008). Because each student has responded to a 
relatively small portion of items, TIMSS and PIRLS predict or impute students’ 
achievement conditional on the background characteristics as well as their item response 
patterns, with the imputed scores called plausible values.  
The TIMSS and PIRLS international databases include the plausible values 
necessary to analyze and report achievement results. To permit estimating standard errors 
associated with the imputed achievement results, five plausible values are provided for 
each student in each subject and its sub-domains (e.g., algebra in mathematics and 
biology in science, etc.). Obtaining the best estimate of achievement involves computing 
the estimate separately for each plausible value and averaging the results. The imputation 
error is a function of the variation among the five plausible values. This dissertation 
replicates analyses involving achievement scores five times using a different plausible 
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value each time, and then taking the average of the five as the best estimate. The standard 
errors include both sampling error and imputation error. 
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Conclusion 
This chapter started with a review of the approaches for collecting and reporting 
contextual questionnaire data in TIMSS and PIRLS, and how these evolved over time, 
paving the way for this dissertation research. The reporting strategies employed in the 
most recent TIMSS 2007 and PIRLS 2006 international reports involved a large number 
of exhibits to fully capitalize on the extensive amount of contextual questionnaire data 
collected. Each display of background data typically addressed a relatively narrow topic, 
making it difficult for policy makers to learn global lessons about how to improve the 
effectiveness of educational policies and practices. Summarizing larger sets of items into 
background indicators may provide more powerful and useful information to policy 
makers.  
This literature review supported the choice of the 1-Parameter IRT (Rasch) 
measurement model for constructing broad indicators of effective contexts for learning in 
this dissertation research. The model has been used successfully to summarize 
questionnaire data in ICCS and PISA, two international assessment studies that share 
important features with TIMSS and PIRLS. Even more importantly, Rasch scales provide 
a high degree of conceptual integrity, and can be interpreted by placing items and persons 
onto the same scale relative to each other. Rasch scales can be presented graphically as 
respondent/item maps (Wright Maps) that can be paired with the item topics to provide a 
substantive description of the scale. 
The choice of the 1-Parameter IRT (Rasch) measurement model was further 
supported by Wilson’s construct-modeling approach. His approach provides a framework 
for using Rasch measurement to construct scales based on questionnaire data. Wilson’s 
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approach provides a useful organizing framework for summarizing the large amounts of 
contextual questionnaire data in the TIMSS 2007 and PIRLS 2006 International 
Databases into manageable sets of indicators.  
Finally, the contents of the PIRLS 2006 and TIMSS 2007 International Databases 
contain the data necessary to examine the feasibility of developing global indicators of 
effective contexts for learning. The databases contain a large amount of contextual 
background information related to the TIMSS and PIRLS 2011 frameworks, and thus 
provided an appropriate foundation for this dissertation research.  
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Chapter 3 
Methods for Constructing and Interpreting TIMSS and 
PIRLS Background Indicators 
Introduction 
This dissertation research explores a new analysis and reporting strategy for TIMSS and 
PIRLS Background Questionnaire data. The idea is to measure broad background 
constructs consistent with the definitions of effective home, school, and classroom 
contexts for learning described in the PIRLS 2011 and TIMSS 2011 Assessment 
Frameworks (Mullis, Martin, Kennedy, Trong, & Sainsbury, 2009; Mullis, Martin, 
Ruddock, O’Sullivan, & Preuschoff, 2009). The approach capitalizes on the full range of 
student, parent, teacher, and school background questionnaire data collected in TIMSS 
and PIRLS to develop global indicators that model effective contexts for learning. To 
explore the feasibility of implementing this idea in 2011, the dissertation analysis used 
background questionnaire data from the PIRLS 2006 and TIMSS 2007 International 
Databases (Foy & Kennedy, 2007; Foy & Olson, 2008). Four global indicators were 
created, two using the PIRLS 2006 database and two using the TIMSS 2007 database. 
The analytic approach followed the principles for constructing measures 
suggested by Wilson (2005) in his book Constructing Measures─An Item Response 
Modeling Approach. Phase 1 is developing construct maps for each of the four indicators, 
which provide detailed conceptual definitions in graphical form. Phase 2 is identifying 
questionnaire items from the TIMSS 2007 and PIRLS 2006 Background Questionnaires 
consistent with the construct maps, and categorizing these to address various qualitative 
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levels of each construct. Phase 3 is using the 1-Parameter IRT (Rasch) model to scale the 
questionnaire items and develop an indicator for each construct. Also, each construct is 
evaluated in terms of model fit. Phase 4 implements strategies for reporting the construct 
indicators using regions on a respondent/item map or Wright Map, which is an 
empirically calibrated version of a construct map.  
  
 109 
 
Global Constructs in the TIMSS 2011 and PIRLS 2011 Contextual 
Frameworks 
As described in Chapter 2, the Contextual Frameworks for TIMSS and PIRLS in 2011 
are comprehensive descriptions of effective contexts for learning that have been updated 
in light of recently published research literature and from an international perspective. 
For TIMSS 2011, the Contextual Framework is organized into four sections that 
correspond to the major contexts in which students learn mathematics and science. These 
are: 1) national and community contexts, 2) school contexts, 3) classroom contexts, and 
4) student characteristics and attitudes. The PIRLS 2011 Contexts for Learning to Read 
framework is organized into four similar sections, with an additional home contexts 
section given the central role of early home literacy experiences in developing of 
children’s reading skills. Both frameworks describe each of these broad contexts in detail 
and emphasize the factors that foster student learning. The constructs being modeled in 
this dissertation analysis correspond to four broad areas in the frameworks, and the 
detailed descriptions of each of these four broad areas provided the conceptual basis for 
constructing indicators of these constructs. 
This dissertation research developed indicators of four broad constructs, two 
based on the PIRLS 2011 Contexts for Learning to Read framework and two based on the 
TIMSS 2011 Contextual Framework. These constructs are effective school environments 
for learning to read, effective home environments for learning to read, effective 
classroom environments for learning mathematics, and students’ motivation to learn 
mathematics. Each is briefly described below. 
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Effective School Environments for Learning to Read 
The PIRLS 2011 Contexts for Learning to Read framework describes effective school 
environments for learning to read as those that are located in an economically advantaged 
neighborhood, are organized effectively for instruction, have high quality resources 
available, have a positive school climate, and have parents willing to engage in the school 
goals and activities. Although this exploratory analysis focused on PIRLS, the description 
of school contexts in the TIMSS 2011 Contextual Framework is essentially parallel, so 
the analysis also could be applied to TIMSS.  
Effective Home Environments for Learning to Read 
Given the central role of early home literacy experiences for the development of 
children’s reading skills, PIRLS includes a focus on home support for learning to read. 
According to the PIRLS 2011 Contexts for Learning to Read framework, a highly 
effective home environment for learning to read is characterized by economic, social, and 
educational resources. The parents or caregivers foster the development of their 
children’s literacy skills from an early age, and have positive attitudes toward reading. 
Effective Classroom Environments for Learning Mathematics 
TIMSS has always placed emphasis on the curriculum and the classroom, and how these 
influence student learning in mathematics and science. The TMSS 2011 Contextual 
Framework defines effective classroom environments for learning mathematics and 
science as those that have well prepared teachers with a positive attitude toward teaching 
as well as students with good learning prerequisites. The nationally or locally intended 
curriculum is taught in these classrooms, teachers use a variety of effective teaching 
skills, and have high-quality resources available. This exploratory analysis focused on 
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eighth-grade mathematics classrooms, although there are many similarities between the 
mathematics and science domains. 
Students’ Motivation to Learn Mathematics 
The TIMSS 2011 Contextual Framework describes students’ motivated to learn 
mathematics as those who have a positive affect toward mathematics, are self-confident 
in their mathematics abilities, engaged with mathematics content, and place value on 
mathematics. This construct also was assessed in TIMSS 2007, and this dissertation study 
used TIMSS 2007 eighth-grade data to develop the indicator.  
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Creating Analysis Datafiles 
This research capitalizes on the contextual questionnaire data available in the TIMSS 
2007 and PIRLS 2006 International Databases (Foy & Olson, 2008; Foy & Kennedy, 
2007). The TIMSS 2007 and PIRLS 2006 Background Questionnaires were the 
predecessors of the background questionnaires for 2011, based on the TIMSS 2007 and 
PIRLS 2006 Contextual Frameworks (Mullis, Martin, Ruddock, O’Sullivan, Arora, & 
Erberber, 2006; Mullis, Kennedy, Martin, & Sainsbury, 2006). Although the TIMSS 
2007 and PIRLS 2006 frameworks have been updated and refined for 2011, they have 
their roots in the 2007 and 2006 versions, and many of the questions from the 2007 and 
2006 questionnaires align quite well with the 2011 frameworks, providing an excellent 
foundation for this dissertation research.  
The effective school environments for learning to read and effective home 
environments for learning to read indicators drew on the data available in the Student 
Background Data File, Home Background Data File, Teacher Background Data File, and 
School Background Data file for PIRLS 2006. For TIMSS, the responses contained in the 
Student Background Data File, Mathematics Teacher Background Data File, and School 
Background Data File for the eighth grade were used to build indicators of effective 
classroom environments for learning mathematics and students’ motivation to learn 
mathematics.  
As explained in Chapter 2, because TIMSS and PIRLS are designed to assess the 
achievement of students and to provide information useful in improving their 
achievement, the student usually is the unit of analysis, even if the information was 
provided by parents, teachers, or school principals. Thus, selected variables from the 
student, teacher, school, and home (for PIRLS) datafiles were merged into one large 
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student-level datafile using linkage and identification variables provided in the 
international databases. The TIMSS and PIRLS international databases provide linkage 
and identification variables that simplify the merging process and allow combining data 
from different sources for subsequent analysis. In particular, the TIMSS international 
database provides a student-teacher linkage file, linking teachers’ responses to their 
students. In this analysis, SPSS® 16.0 was used to create a workfile that linked students to 
their school principals, parents, and teachers utilizing these linkage and identification 
variables. For PIRLS, the variables in the resulting analysis datafile contained responses 
provided by fourth-grade students and their parents, as well as teachers’, and school 
principals’ responses disaggregated to the student-level. For TIMSS, the analysis datafile 
included the responses from the eighth-grade students as well as from their mathematics 
teachers and school principals.  
In addition to the questionnaire responses, the analysis datafiles included 
sampling weights necessary to analyze student data correctly. For the present dissertation 
study, “Senate Weight” (SENWGT) was employed for most of the analyses. This weight, 
created specifically for analyses using data combined across countries, ensures that 
countries contribute equally to the international model parameter estimates regardless of 
their population sizes.  
The PIRLS and TIMSS analysis datafiles also contained reading and mathematics 
achievement scores, respectively, in the form of five plausible values. The plausible 
values were used for analyses relating the PIRLS 2006 and TIMSS 2007 achievement 
data to the global indicators.  
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Phase 1: Developing Construct Maps from the TIMSS 
2011 and PIRLS 2011 Contextual Frameworks 
Separate construct maps were developed for each of the four constructs being modeled in 
this dissertation study. For effective school environments for learning to read and 
effective home environments for learning to read, the construct maps were derived from 
relevant aspects of the PIRLS 2011 Contexts for Learning to Read framework, and for 
effective classroom environments for learning mathematics and students’ motivation to 
learn mathematics the construct maps were developed based on the TIMSS 2011 
Contextual Framework.  
Each construct map focused on the two extremes of the continuum underlying the 
construct─characteristics of the most supportive learning environment and of the least 
supportive learning environment. This is a particular implementation of the construct map 
approach that showed only the most positive aspects of the construct in contrast to the 
most negative aspects. This is because the TIMSS and PIRLS contextual frameworks that 
were used as the basis of the construct map describe the characteristics of the most 
effective learning environments. That is, the frameworks describe the best practices 
according to the research literature and the consensus among participating countries. 
Each construct map also displayed two aspects of the construct: expected 
characteristics of respondents and their learning environments displayed on the left, and 
statements that respondents with these characteristics would be expected to endorse on 
the right. For each construct, the expected characteristics of the respondents were 
synthesized through a detailed content analysis of the frameworks’ specifications.  
The example of the construct map for effective school environments for learning 
to read is shown in Figure 3.1. According to the PIRLS 2011 framework, students in the 
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most effective school environment for learning to read would be expected to be in 
schools that are located in economically advantaged neighborhoods, are organized 
effectively for instruction, have a positive school climate, have high quality resources 
available, and encourage parental involvement. At the other end of the continuum, 
students in the least supportive school environment would be expected to be in schools 
that are located in economically disadvantaged neighborhoods, are not organized 
effectively for instruction, do not have a positive school climate, do not have high quality 
resources available, and do not encourage parental involvement. These characteristics of 
an effective school environment for learning to read correspond to the most important 
internationally agreed upon factors that support students’ learning in the PIRLS 2011 
Contextual Framework, but the characteristics do not represent a hierarchy. 
The characteristics of effective school environments for learning to read are made 
more explicit through the content of the items that may be used to measure them. As 
shown in Figure 3.1, principals of students in the most effective schools may be expected 
to agree that the school’s neighborhood does well economically, many students are from 
families well-off and students had early literacy skills when they first started school. 
Conversely, principals of the least effective schools may be expected to disagree with 
these statements.  
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Figure 3.1 Construct Map for Effective School Environments for Learning to 
Read─PIRLS 2011 Contexts for Learning to Read Framework 
 
 
Characteristics of the Most Effective 
School Environments 
Responses to Items 
   
Students are in schools…   Statements that would be endorsed… 
…in an economically advantaged neighborhood  • School is in neighborhood that does well economically 
• Students are from homes well-off economically 
• Students started school with early literacy skills 
…organized effectively for instruction  • There is emphasis on strong academic goals 
• School has system for monitoring goal implementation  
• Principal is a leader who enforces goals 
• On these terms principal encourages professional development 
and staff collaboration 
…with positive school climate  • Students have positive attitude toward their school 
• Teachers have positive attitude toward their school and students 
• There are no student behavior problems 
• There are no student or teacher attendance problems 
…with resources available  • School has library well stocked with books 
• School is well equipped with technology, instructional 
materials, and other supplies 
…with parents involved  • School reaches out to parents and keeps them well informed 
• Parents engage in school activities 
 
 
 
 
Characteristics of Less Effective 
School Environments 
 
  
Students are in schools…  Statements that would be endorsed… 
…in an economically disadvantaged 
neighborhood 
 • School is in neighborhood that does not do well economically 
• Students are from homes not well-off economically 
• Students started school without early literacy skills 
…not organized effectively for instruction  • There are no strong academic goals 
• There is no system for monitoring goal implementation 
• Principal is not a leader (may be more an administrator) 
• On these terms principal does not encourage professional 
development or staff collaboration 
…without positive school climate  • Students do not have positive attitudes toward their school 
• Teachers do not have positive attitudes toward their school and 
students 
• There are student behavior problems 
• There are student and teacher attendance problems 
…with lack of resources  • School does not have a library well stocked with books 
• School lacks technology, instructional materials, and other 
supplies 
…with lack of parental involvement  • School neither reaches out to parents nor keeps them well-
informed 
• Parents do not engage in school activities 
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Phase 2: Identifying Items from the TIMSS 2007 and 
PIRLS 2006 International Databases 
Once each construct has been defined by its construct map, the next step in developing a 
valid and reliable measurement scale is to identify “…ways to stimulate responses that 
can constitute observations about the construct…” (Wilson, 2005, p. 41). These 
observations, or items as Wilson refers to them, are derived from the statements 
describing the item content shown at the right hand side of the construct map, and often 
would be drafted new for each construct. However, because this dissertation study used 
existing questionnaire items from TIMSS 2007 and PIRLS 2006, no new items were 
developed. Instead, questions from the TIMSS 2007 and PIRLS 2006 Background 
Questionnaires were matched to the construct maps to identify those that best assessed 
the construct in question. 
As explained in Chapter 2, preliminary reviews of the TIMSS 2007 and PIRLS 
2006 International Databases revealed a large pool of items that address different aspects 
of the four effective contexts for learning constructs. While there are only 12 items for 
students’ motivation to learn, there were 45 items for effective home environments for 
learning to read, and more than 80 items for each of the two constructs, effective school 
environments for learning to read, and effective classroom environments for learning 
mathematics.  
For each statement that respondents in effective learning environments would be 
expected to endorse, as shown on the right hand side of the construct map, matching 
items were selected from the questionnaires. According to the construct map shown in 
Figure 3.1, one characteristic of an effective school environment for learning to read is to 
be located in an economically advantaged neighborhood. Associated with this 
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characteristic are three types of statements parents and school principals would be 
expected to endorse, 1) their school’s neighborhood is economically well-off, 2) the 
children/students in their school are from homes economically well-off and 3) their 
children/students had early literacy skills when they first started school.  
There were three questions in the PIRLS 2006 School Questionnaire inquiring 
about the economic status of the schools’ student population. One question asked if “all”, 
“some”, or “none” of the students in the school received free or reduced price lunch. Two 
other questions asked for estimates of the percentage of students in the school, 
respectively, that came from homes that were either economically disadvantaged or 
economically affluent, with response categories of “0-10%”, “11-25%”, “26-50%”, and 
“more than 50%”.  
In addition, there were sets of questions in the PIRLS 2006 School Questionnaire 
and PIRLS 2006 Learning to Read Survey asking about the preparedness of the fourth-
grade students when they first started primary school. School principals were asked to 
estimate the percentage of students in their school that could perform the following 
reading tasks when they first began school: 1) recognize most of the letters of the 
alphabet, 2) read some words, 3) read sentences, 4) write letters of the alphabet, and  
5) write some words. The response categories were “less than 25%”, “25-50%”,  
“51-75%”, and “more than 75%”. Parents were also asked if their children could perform 
the same five tasks “very well”, “moderately well”, or “not very well” when they first 
started school.   
To develop valid and reliable measurement scales, items should not only address 
the content of the construct map, but also address qualitative levels of the construct.  
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As shown in Figure 3.1, a construct map has two extremes: High scores associated with 
effective learning environments and high student achievement, while low scores are 
associated with less effective learning environments and low student achievement. For 
example, if principals were asked to supply the percentage of students from economically 
affluent homes, a high percentage is close to the positive extreme of the construct map, 
and a low the percentage is close to the negative extreme.  
This dissertation research identified items that discriminated between effective 
and less effective learning environments. Selecting which items to include in the 
indicators was informed by the relationship with achievement and judgments of which 
attributes could be expected to most effectively describe levels of the construct. 
Continuous questionnaire items were categorized and the response categories of 
categorical questionnaire items were collapsed, so they describe levels of the construct 
more effectively. In addition to individual questionnaire items, existing composite 
variables were identified and new composite items were created that were likely to be 
powerful in discriminating between qualitative levels of the construct when combined. 
For example, a composite variable provided in the PIRLS 2006 International Database 
combined principals’ responses to the five questions about the percentage of students 
entering school with early literacy skills, an important aspect of students being ready to 
learn. Similarly, based on exploratory analysis a new composite variable could combine 
responses to the three questions about the economic status of the students attending the 
school.   
The distribution of responses across item categories was evaluated for each item 
to ensure there were no extremely skewed distributions with overused or underused 
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categories, since items with too many or too few extreme responses may not contribute to 
the estimation. Also, each response distribution was evaluated to see if the item 
discriminated well between high regions and low regions of the scale.  
Identifying existing variables and developing new composite variables that 
were likely to be useful components of new indicators of effective learning 
contexts was a very labor intensive part of this dissertation work. This involved 
searching through the questions in the PIRLS 2006 and TIMSS 2007 
questionnaires and conducting extensive exploration of the relationships among 
items and between items and achievement in reading and mathematics. The goal 
of this phase of the study was to identify and combine sufficient items to form a 
reliable measurement scale for each construct.  
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Phase 3: Constructing IRT scales of Effective Contexts 
for Learning  
As explained previously, this research relied on the 1-Parameter IRT (Rasch) model and 
its generalization for polytomous items, the Partial Credit Model, to construct a scale for 
each of the four effective contexts for learning constructs. These scaling models have 
been used successfully for summarizing background questionnaire data in IEA’s Civic 
Education Study (CIVED) and OCED’s Program for International Student Assessment 
(PISA). The ConQuest Generalized Item Response Modeling Software (Wu, Adams, 
Wilson, & Haldane, 2007) was used to estimate Rasch item parameters and derive 
individual student scores on the latent variable underlying each of the four scales.  
Evaluating Unidimensionality 
It is preferable that a set of 10 to 30 component items would have been available to form 
a scale for each of the four constructs. Rasch measurement expects the items on a scale to 
conform to a single dimension, although strict unidimensionality is difficult to attain 
using real data. To guard against violation of the unidimensionality assumption, the 
dimensions underlying each scale were evaluated using factor analytic techniques. This 
analysis estimated the percent of variance among the component variables accounted for 
by a single factor. The criterion proposed by Reckase (1979), that a single factor should 
account for approximately 20% of the variance, and there should be no second dominant 
factor, was applied to establish unidimensionality.  
Furthermore for each scale, the loadings—the correlations of the component 
variables with the underlying factor—were evaluated to identify items that did not 
contribute to the scale. Since there is no generally accepted rule for when an item should 
be removed from a scale, this study followed the suggestion of Comrey and Lee 
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(1992) that no item included in the scaling should have a loading of less than .30. However, 
the process of deciding whether or not an item should be eliminated was somewhat 
judgmental, and influenced by the importance of the item for measuring the construct, as 
documented in the construct map. If an item represented the only measure of an aspect of the 
construct map, it was retained even if its loading was relatively low. 
In this research, the factor analysis was conducted using Principal Component 
Analysis (PC) implemented in SPSS® 16.0 Principal Component Analysis (PC) effectively 
summarizes the variation among sets of items in terms of a smaller number of principal 
components or factors. Principal Component Analysis (PC) provides a stable factor solution, 
but because it does not separate out error variance from unique variance the interrelationships 
in the data may be overestimated (Peck, Lacky, & Sullivan, 2003). In addition, Maximum 
Likelihood Factor Analysis for categorical indicator variables was carried out in MPLUS 5 
(Muthen & Muthen, 2007). MPLUS has the capacity to analyze a polychoric correlation 
matrix, so that more precise loadings can be derived for categorical questionnaire items. This 
is an advantage over SPSS’ use of Pearson’s correlation with categorical data, which tends to 
underestimate the relationships among indicator variables and provide biased parameter 
estimates (Bollen & Barb, 1981; Olsson, 1979).  
In factor analyzing the set of items proposed for each scale, the solution was initially 
restricted to a single component to evaluate the credibility of a unidimensional factor. To 
ensure that there was no second factor accounting for a significant proportion of variance on 
the scale, a second solution was then estimated, allowing the analysis to extract as many 
factors as necessary to account for the remaining variation among items.
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Implementing 1-Parameter Item Response Theory (Rasch) 
Scaling in ConQuest 
There are a variety of software options for scaling using the 1-Parameter IRT (Rasch) 
measurement model and the Partial Credit Model. The most commonly used are Parscale 
(Muraki & Bock, 2003), Rumm (Andrich, Lyne, Sheridan, & Luo, 2003), WinSteps 
(Linacre & Wright, 2009), and ConQuest (Wu, Adams, Wilson, & Haldane, 2007).  
As explained by Ostini and Nering (2010), most of these products give very similar item 
and person parameter estimates, but each has different features in terms of interface and 
statistics provided.  
This dissertation analysis used ConQuest 2.0, published by the Australian Council 
for Educational Research in 2007, to implement the Rasch scaling analysis for TIMSS 
and PIRLS background questionnaire data. ConQuest was designed for large-scale 
assessment data and has been widely used in large-scale assessment contexts, including 
scaling the background questionnaire data in IEA’s ICCS and OECD’s PISA studies. 
ConQuest provides a range of attractive outputs, including a Generalized Item Threshold 
Map. This is an item map that plots cumulative threshold parameters, and places item 
parameters for polytomously scored items on the same map as item parameters for 
dichotomously scored items. This type of item map provides a straightforward 
description of questionnaire scales made up of heterogenous item sets with varying 
response formats.  
The first step in constructing an IRT scale, called “item calibration”, estimated the 
model parameters for each of the items in the construct. The responses to the component 
items for the construct were exported to a data file, and ConQuest then estimated item 
parameters according to a set of specifications provided in a command file. As an 
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example, Figure 3.2 shows the command file for the scale, effective school environments 
for learning to read. After specifying the location of the data file in line 1, the latent 
distribution was constrained to have a mean of zero and a standard deviation of 1 (line 2). 
In line 3 the location of the item responses and the sampling weight variable was 
specified, and in line 4 SENWGT was identified as the sampling weight to apply. As 
explained earlier, SENWGT ensures that each country will contribute equally to the item 
parameter estimation. 
Line 5 specified that codes 0, 1, and 2 are the valid codes, because this indicator 
includes dichotomous items with codes 0 or 1, and polytomous items with codes 0, 1, and 
2. The 16 component variables in the example were recoded (lines 6-21) so that the 
lowest category in relation to the construct map was always zero. Finally, lines 22 and 23 
specified that the model estimates two terms: item and item*step. This results in the 
estimation of item parameters and step parameters. 
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Figure 3.2 Example Command for Calibrating the Effective School Environments 
for Learning to Read Scale in ConQuest  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The item parameters define the location on the scale where responding in the high 
category becomes more likely than responding in the low category, a statistic relevant for 
dichotomously scored items. The step parameters are the locations on the scale where 
responding in a category becomes more likely than responding in the previous lower 
category, a statistic that is estimated for polytomous items scored for partial credit. 
ConQuest also computes cumulative threshold parameters, which correspond to the 
location on the scale where responding to a category or a higher of a polytomous item 
becomes more likely than responding to a lower category.  
After the parameters of each item had been estimated, ConQuest was used to 
estimate individual student scores. Conquest uses maximum likelihood estimation, an 
algorithm that chooses the most likely score for a student given the student’s pattern of 
responses and the item parameters (Wu, Adams, Wilson, & Haldane, 2007).  
1.       datafile SchoolEnConQ.dat;
2.       set constraint=cases; 
3.       format responses 1-16 senwgt 18-33; 
4.       caseweight senwgt; 
5.       codes (0,1,2); 
6.       recode (1,2,3) (0,1,2)  !item(1); 
7.       recode (1,2,3) (0,1,2)  !item(2); 
8.       recode (1,2) (0,1)  !item(3); 
9.       recode (1,2) (0,1)  !item(4); 
10. recode (1,2,3) (0,1,2)  !item(5); 
11. recode (1,2,3) (0,1,2)  !item(6); 
12. recode (1,2,3) (0,1,2)  !item(7); 
13. recode (1,2,3) (0,1,2)  !item(8); 
14. recode (1,2) (0,1)  !item(9); 
15. recode (1,2) (0,1)  !item(10); 
16. recode (1,2) (0,1)  !item(11); 
17. recode (1,2,3) (0,1,2)  !item(12); 
18. recode (1,2,3) (0,1,2)  !item(13); 
19. recode (1,2) (0,1)  !item(14); 
20. recode (1,2,3) (0,1,2)  !item(15); 
21. recode (1,2,3) (0,1,2)  !item(16); 
22. model item+item*step; 
23. estimate; 
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As explained in Chapter 2, scores derived from Rasch scaling are in logits, which 
have a mean of approximately zero and a standard deviation close to 1. Logits are often 
difficult to convey to the public, because they may take negative values. Consistent with 
the metric chosen for attitudinal scales in IEA’s Civic Education Study (CIVED), the 
person parameters were transformed from the original logit metric to an international 
metric with a mean of 10 and a standard deviation of 2 using Equation 3.1: 
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θθθ nn 210'     (Equation 3.1) 
'
nθ  Student scores in the international metric 
nθ  Student scores in the original logit metric 
θ  International mean in logit metric with equally weighted country subsamples 
σθ International standard deviation in logit metric 
 
In ability testing the interpretation of IRT scales is often simplified even further 
by choosing a larger metric that removes decimal values. TIMSS and PIRLS achievement 
scales, for example, have a mean of 500 and a standard deviation of 100. However, this 
metric was not chosen for the newly constructed contextual scales to avoid confusion 
between contextual scales and achievement scales.   
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Evaluating the Measurement Model 
As with any model-data fitting process, the closer the fit of the data to the IRT model, the 
more reliable the results can be expected to be. Since ConQuest produces fit statistics, 
these were used to evaluate how well the data for each of the four scales conformed to the 
expectations of the measurement model. 
ConQuest provides two types of Mean Square Fit (MNSQ) statistics—unweighted 
mean square (OUTFIT) and weighted mean square (INFIT)—both of which are obtained 
from the standardized residuals. Mean Square Fit statistics look at consistencies between 
observed and expected responses over the entire set of items and persons. The 
unweighted mean square looks at the mean of the squared residuals, while the weighted 
mean square weighs the squared residuals by the item variances (item information). 
Weighting standardized residuals by item variances diminishes the influence of single 
particularly misfitting responses (outliers). Since the unweighted mean square tends to be 
influenced by outliers, the weighted mean square was the preferred fit criterion in this 
dissertation analysis. 
The weighted mean square (INFIT) is computed according to Equation 3.2, where 
the sum of the standardized residuals zi across persons is weighted by the item  
variance ωi: 
∑
∑
=
== N
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1
2
ω
ω
 (Equation 3.2) 
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As discussed in Chapter 2, although there is no definite criterion for mean square 
fit statistics Adams and Koo (1996) suggested an upper bound of 1.33 for the INFIT as an 
indicator of a relatively large number of unexpected responses. As such, INFIT values 
larger than 1.33 were scrutinized in this dissertation research. ConQuest also provides 
statistical significance tests (t-tests) for weighted mean square. However, with large 
sample studies such as TIMSS and PIRLS, one can expect the t-statistic to be inflated and 
show significance for too many items (Wilson, 2005). 
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Phase 4: Reporting Indicators of Effective Contexts for 
Learning  
TIMSS and PIRLS attempt to provide countries with results that are easy to interpret and 
communicate. Thus, an important component of this dissertation research was to explore 
the feasibility of using item mapping to describe the newly constructed indicators of 
effective contexts for learning. To begin with, the construct map would be considered a 
conceptual definition of the construct in question, because it described the expected 
characteristics of more effective and less effective learning environments in terms of 
statements that students, their parents, teachers, and school principals at either extreme 
were likely to strongly endorse or not. For example, based on the construct map for 
effective school environments for learning to read, a student at the upper end of the scale 
would be academically well prepared and in a school with a student population that is 
well-off economically, while a student in the lower end of the scale may be academically 
unprepared and in a school with an impoverished student population.  
The respondent/item map (or Wright Map) provided as part of the ConQuest 
scaling effort is an empirically calibrated implementation of the construct map that 
provides a detailed graphical display of the scale, with items plotted at their scaled 
thresholds (difficulties). The empirical implementation of the construct in the 
respondent/item map provides empirical evidence of the conceptual definition in the 
construct map. Essentially, the respondent/item map adds detail to the conceptual 
definition of the construct by providing a location estimate for each individual item 
category, which allows comparing item locations relative to each other. The conceptual 
definition and empirical implementation of a construct should be similar. For example, if 
the statement being academically well prepared is in the upper end of the construct map, 
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the item-category location (e.g., “50% or more academically well prepared”) can be 
expected to fall in the high region of the respondent/item map. If the conceptual 
definition and empirical implementation of a construct diverge, the conceptual definition 
may have to be refined based on empirical findings.  
This research used the respondent/item maps provided by ConQuest to describe 
the effective contexts for learning scales in terms of likely locations of each possible 
question-response category on the scale. Figure 3.3 shows an example of a 
respondent/item map, with the distribution of respondents shown on the left and the 
numbers on the right corresponding to the locations of the scaled thresholds (difficulties). 
For dichotomous items, the item number is shown. For polytomous items, the item 
numbers are annotated by the suffix “.1”, “.2”, and “.3” representing categories.  
The scale is continuous, and the higher a student is located on the scale, the more likely it 
is that his/her school, home, or classroom has the characteristics represented by the items. 
To construct indicators of effective contexts for learning that can better be 
communicated to the public, the scales for the four global indicators were divided into 
three regions. As shown in Figure 3.3, the High Region of the scale consisted of those 
above the scale score reached by the highest scoring 25% of respondents (75th percentile). 
The Low Region was the part of the scale below the scale score, made up by the lowest-
scoring 25% of respondents (25th percentile). The Medium Region was the section 
between those two points (interquartile range). Although this was a somewhat artificial 
division, as already pointed out by Fraillon (2008) in his description of the ICCS field-
test cognitive scales, the regions defined by the percentiles were likely to represent 
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substantive differences on the underlying scale. Most salient, users of TIMSS and PIRLS 
results were likely to understand the top 25% and the bottom 25%. 
 
Figure 3.3 Example Respondent/Item Map Divided into Regions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Direction of increasing 
“X” 
Direction of decreasing 
“X” 
Respondents Responses to Items 
XXX 
XXX 
XXXX 
XXXXXXX 
XXXXXX  
XXXXXXX
XXX 
XXXXX 
XX 
1.3   2.3  Top 25%  
3   (High Region) 
4.3  2.2 
1.2  4.2  Middle Half 
(Medium 
Region) 
1.1  2.1  4.1 Bottom 25% 
(Low Region) 
Logit 
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Table 3.1 provides short descriptions of possible items in the example 
respondent/item map in Figure 3.3, if it were for the global indicator of effective school 
environments for learning to read. Item 1 could be assumed to be “students from homes 
well-off economically” (1 = “few”, 2 = “some”, 3 = “all”), and item 2 “students being 
academically well prepared when first starting school” (1 = “few”, 2 = “some”, 3 = “all”). 
To address the “availability of resources”, item 3 could be “school having library” 
(“yes”) and item 4 “school experiencing shortages of resources” (1 = “some shortages”,  
2 = “few shortages”, 3 = “no shortages”). 
In Table 3.1, the item-categories are organized in a way that facilitates 
interpretation, joining item topics with the construct map and respondent/item map. The 
item categories are organized vertically by the region of the respondent/item map they 
were located in, and horizontally by aspects of the construct map. The columns provide 
descriptions of the regions of the scales, and the rows provide descriptions of how the 
aspects of the construct span across the scale.  
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Table 3.1 Description of Example Scale of Effective School Environments for Learning to Read 
Aspect of the 
Construct Map 
High Region 
(75th Percentile 
and Above) 
Medium Region 
(Between 25th 
Percentile and 
75th Percentile) 
Low Region 
(25th Percentile 
and Below) 
Students are in 
schools in 
economically 
advantaged 
neighborhood 
Item 1.3 – 
Principal reports 
“all” students are 
from homes well- 
off economically 
 
 
Item 2.2 / 2.3 –
Principal reports 
“all” or “some” 
students were 
academically well 
prepared when 
they first started 
school 
Item 1.2 – 
Principal reports 
“some” students 
are from homes 
well-off 
economically 
 
Item 1.1 – 
Principal reports 
“few” students 
are from homes 
well-off 
economically 
 
Item 2.1 – 
Principal reports 
“few” students 
were 
academically well 
prepared when 
they first started 
school 
Students are in 
schools with 
resources available 
Item 4.3 – 
Principal reports 
“no” resource 
shortages  
 
Item 3 – Principal 
reports school 
has library  
Item 4.2 – 
Principal reports 
“few” resource 
shortages 
Item 4.1 –
Principal reports 
“some” resource 
shortages  
 
To illustrate how the results of the global indicators could be reported in 2011, the 
newly developed indicators were presented in tables similar to the exhibits produced for 
the TIMSS and PIRLS international reports, showing the percentages of students in the 
high, medium, and low regions for each country together with mean achievement. 
Therefore, each country could consider their results in conjunction with the descriptions 
of each scale. For example, 50% percent of the students in country X are in schools in the 
High Region, 30% in the Medium Region, and 20% in the Low Region.  
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The exhibits also provide an estimate of the relationship between the contexts for 
learning scales and student achievement in each country. For example, students in 
schools in country X in the High Region of the scale may score 550 points on the PIRLS 
reading test, while students in the Medium Region score 500 points, and students in the 
Low Region 450 points, thus showing that students’ learning success is strongly related 
to the condition of learning environments. For these exhibits, mean achievement in the 
three regions of the scale was computed using the five plausible values of reading and 
mathematics achievement, respectively. Standard errors were computed using the 
Jackknife procedure, taking into account the complex sampling and assessment designs 
of TIMSS and PIRLS. Other ways to report the findings were also explored. For 
example, scale means were used to compare the results across countries to show that 
learning environments in country X are, on average, more or less supportive than in 
country Y.  
  
 135 
 
Chapter 4 
Constructing Indicators of Effective Learning 
Environments 
Introduction 
The aim of this dissertation was to explore the possibility of constructing global 
indicators of effective learning environments from a large number of diverse TIMSS and 
PIRLS background variables. To reach this goal, four broad contextual scales were 
developed consistent with the conceptual definitions of the contexts for learning in the 
PIRLS and TIMSS frameworks for 2011, capitalizing on the full range of background 
questionnaire data available in the PIRLS 2006 and TIMSS 2007 International Databases. 
If successful, the global reporting strategy explored in this dissertation is planned to be 
adapted for the TIMSS and PIRLS 2011 International Reports to summarize large 
amounts of contextual questionnaire information more effectively. 
The overarching research question was: Can global indicators be constructed 
which would provide policy makers and practitioners with meaningful information on 
effective home, school, and classroom learning environments? More specifically, this 
analysis addressed five questions: 
1. Is it possible to use the TIMSS and PIRLS conceptual definitions of effective 
home, school, and classroom contexts for learning to develop measurable 
constructs? 
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2. Is it possible to identify variables addressing such constructs with sufficient 
coherence to be combined as single scales? 
3. Is it possible to create acceptable IRT (Rasch) scales using such variables? 
4. Is it possible to describe regions on such scales in terms of the underlying 
constructs of effective learning environments so that results may be easily 
conveyed to policy makers and practitioners?   
5. Is it possible to compare effective learning environments across countries in terms 
of their locations on such scales? 
This chapter documents the four phases of analysis conducted to construct the 
global indicators. To explore the feasibility of extracting measurable constructs of 
effective learning environments from the TIMSS and PIRLS contextual frameworks as 
stated in the first research question, Phase 1 of the analysis developed construct maps, 
which are graphical representations of the conceptual definitions of the global constructs. 
Phase 2 researched the possibility of identifying sets of questionnaire items to measure 
the global constructs, addressing the second question. To find out if it is possible to create 
acceptable IRT (Rasch) scales using such variables, Phase 3 used factor analytic 
techniques to evaluate scale coherence and combined the sets of interrelated 
questionnaire items into Rasch scales. Phase 4 explored ways of reporting the global 
indicator results to policy makers and practitioners in education, yielding answers to the 
fourth and fifth research question. This analysis phase specifically involved developing 
descriptions of the effective environment scales and comparing countries in terms of their 
locations on the scales.  
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Phase 1: Creating the Maps for the Global Indicators 
The purpose of a construct map is to structure the indicator development by providing a 
graphical representation of the conceptual definition of a construct. This section 
summarizes the descriptions provided in the TIMSS and PIRLS 2011 Contextual 
Frameworks for each of the four global constructs and shows the construct maps based 
on these descriptions. Because this research used the PIRLS 2006 and TIMSS 2007 
questionnaire data and also has a future eye toward reporting the results from TIMSS and 
PIRLS 2011, the data provided in the questionnaires also were taken into consideration in 
developing the construct maps. 
Construct Map of Effective School Environments for Learning to 
Read 
The PIRLS 2011 Contexts for Learning to Read Framework, included five major 
dimensions of school contexts related to reading literacy acquisition: 1) the school’s 
neighborhood, 2) the instructional organization and approaches used in the school,  
3) the school climate for learning, 4) the availability and quality of resources, as well as 
5) the frequency of cooperation and collaboration between school, administrators, 
teachers, and parents.  
Figure 4.1 presents the construct map for effective school environments for 
learning to read. The construct map describes the construct as a unidimensional 
continuum stretching from one extreme to another. The characteristics of schools that 
provide a supportive environment for learning to read are shown on the upper end of the 
construct map and the characteristics of schools that provide a less supportive 
environment for learning to read on the lower end.  
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Figure 4.1 Construct Map for Effective School Environments for Learning to 
Read─PIRLS 2011 Contexts for Learning to Read Framework 
 
 
Characteristics of the Most Effective 
School Environments 
Responses to Items 
   
Students are in schools…   Statements that would be endorsed… 
…in an economically advantaged neighborhood  • School is in neighborhood that does well economically 
• Students are from homes well-off economically 
• Students started school with early literacy skills 
…organized effectively for instruction  • There is emphasis on strong academic goals 
• School has system for monitoring goal implementation  
• Principal is a leader who enforces goals 
• On these terms principal encourages professional development 
and staff collaboration 
…with positive school climate  • Students have positive attitude toward their school 
• Teachers have positive attitude toward their school and students 
• There are no student behavior problems 
• There are no student or teacher attendance problems 
…with resources available  • School has library well stocked with books 
• School is well equipped with technology, instructional 
materials, and other supplies 
…with parents involved  • School reaches out to parents and keeps them well informed 
• Parents engage in school activities 
 
 
 
 
Characteristics of Less Effective 
School Environments 
 
  
Students are in schools…  Statements that would be endorsed… 
…in an economically disadvantaged 
neighborhood 
 • School is in neighborhood that does not do well economically 
• Students are from homes not well-off economically 
• Students started school without early literacy skills 
…not organized effectively for instruction  • There are no strong academic goals 
• There is no system for monitoring goal implementation 
• Principal is not a leader (may be more an administrator) 
• On these terms principal does not encourage professional 
development or staff collaboration 
…without positive school climate  • Students do not have positive attitudes toward their school 
• Teachers do not have positive attitudes toward their school and 
students 
• There are student behavior problems 
• There are student and teacher attendance problems 
…with lack of resources  • School does not have a library well stocked with books 
• School lacks technology, instructional materials, and other 
supplies 
…with lack of parental involvement  • School neither reaches out to parents nor keeps them well-
informed 
• Parents do not engage in school activities 
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Of many school characteristics discussed in the PIRLS 2011 framework, five 
aspects also addressed in the PIRLS 2006 questionnaires are shown on the construct map:  
1) school is located in economically advantaged neighborhood, 2) school’s effective 
organization for instruction, 3) positive school climate, 4) availability of school 
resources, and 5) parental involvement in the school. The statements students, teachers, 
and principals of schools with these characteristics are likely to endorse are shown on the 
right hand side of the construct map.  
There are several statements for each aspect of school environment. For example, 
a school in an economically depressed neighborhood with a considerable number of 
children from poor families who are not well prepared academically and physiologically 
to learn, may provide a less-than optimal learning environment. In contrast, a school with 
strong academic goals and a rigorous curriculum where the principal provides strong 
leadership encouraging a variety of instructional strategies as well as promotes teacher 
professional development and collaboration may provide an effective learning 
environment. Also, a school environment with no or few behavior problems and good 
student attendance could be expected to be supportive of student learning, as could 
schools not lacking resources for instruction and that keep parents well informed and 
engaged in school activities. 
 
  
 140 
 
Construct Map of Effective Home Environments for Learning to 
Read 
The description of home contexts in the PIRLS 2011 Contexts for Learning to Read 
framework focuses on how parents and other family members shape the number and 
types of reading materials in children’s lives and the way children are exposed to texts 
throughout their development and education. The support and guidance provided at home 
remains essential for literacy development. Children’s exposure to texts and reading 
directly influence their attitudes toward reading and the acquisition of literacy skills. 
Also, parents are important role models, conveying their own reading habits and attitudes 
in the way they interact with their children and teach them reading. Finally, the 
availability of reading materials in the home, as well as parents’ reading attitudes and 
habits, are strongly influenced by the socioeconomic and educational background of 
parents and caregivers.  
As shown in Figure 4.2, the construct map for effective home environments for 
learning to read is characterized by three aspects, corresponding to the sections of the 
framework: 1) economic, social, and educational resources in the home, 2) emphasis on 
reading literacy development in the home, and 3) parents’ positive attitudes toward 
reading. For example, parents in effective home environments for learning to read work 
full-time in a professional job, have a university degree, and frequently engage in reading 
activities—either themselves or with their children. On contrary, parents in less 
supportive homes may respond that they have not finished a university degree, their home 
lacks educational resources, such as books, computers, or internet connection, and they 
personally do not like to read. 
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Figure 4.2 Construct Map for Effective Home Environments for Learning to 
Read─PIRLS 2011 Contexts for Learning to Read Framework 
 
 
Characteristics of the Most Effective 
Home Environments 
Responses to Items 
   
   
Students are in homes…   Statements that would be endorsed… 
…with high level of economic, social, and 
educational resources 
 • Parents have high occupational status (are professionals) 
• Parents have high educational level (have university degree) 
• Literacy and educational resources like books or a computer are 
in home 
• Child attended preschool  
…with emphasis on literacy development  • Parents frequently engage their child in early literacy activities 
before starting school 
• Parents support child’s literacy development 
• Parents engage with child in reading for schoolwork  
…with parents with positive attitude toward 
reading 
 • Parents like reading 
• Parents read a lot 
 
 
 
 
Characteristics of Less Effective 
Home Environments 
 
  
Students are in homes…  Statements that would be endorsed… 
…with low level of economic, social, and 
educational resources 
 • Parents have low occupational status (are laborers, farm 
workers, etc.) 
• Parents have low educational level (did not go to school) 
• Only few literacy or educational resources like books or a 
computer in home 
• Child did not attend preschool 
…with little emphasis on literacy development  • Parents only rarely engage child in early literacy activities 
before starting school 
• Parents do not support child’s literacy development 
• Parents do not engage with child in reading for schoolwork 
…with parents lacking positive attitude toward 
reading 
 • Parents do not like reading 
• Parents rarely read 
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Construct Map of Effective Classroom Environments for 
Learning Mathematics 
As described in the TIMSS 2011 Contextual Framework, classrooms are shaped by a 
variety of student and teacher factors as well as by curriculum and instruction. Teacher 
training and preparation to teach may influence teachers’ choices, including instructional 
content and teaching strategies. Beyond that, highly motivated teachers who are satisfied 
with their profession may provide a more supportive learning environment. Smaller class 
size and classrooms well equipped with resources and technology may also influence 
students’ learning. Finally, the students themselves, their prior knowledge and skills as 
well as their physical and psychological readiness, may affect how they engage with 
classroom instruction. 
Figure 4.3 presents the construct map for effective classroom environments for 
learning mathematics. It focuses on: 1) classroom teachers who are well prepared and  
2) have a positive attitude toward teaching, 3) students who have good learning 
prerequisites, 4) availability of resources and technology, 5) the curriculum content being 
covered, and 6) use of effective teaching strategies. For example, teachers in supportive 
classrooms are expected to endorse statements that they feel well prepared to teach the 
curriculum, like being a teacher, and make frequent use of, for example, problem-solving 
activities. In contrast, teachers in less supportive classrooms are expected to endorse 
statements that they do not feel well prepared to teach, do not like being a teacher, and 
rarely make use of problem-solving activities in mathematics instruction.
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Figure 4.3 Construct Map for Effective Classroom Environments for Learning 
Mathematics─TIMSS 2011 Contextual Framework 
 
Characteristics of the Most Effective 
Classroom Environments 
 
Responses to Items 
Students are in classrooms…   Statements that would be endorsed… 
…with teachers well prepared  • Teachers are well educated (university degree) 
• Teachers have many years of teaching experience 
• Teachers have training in mathematics/mathematics teaching 
• Teachers feel prepared to teach TIMSS mathematics content 
• Teachers participate in professional development 
…with teachers with positive attitude toward 
teaching  
 • Teachers are confident in their teaching 
• Teachers are satisfied with their profession 
• Teachers collaborate with other teachers 
…with students with good learning prerequisites 
 
 • Students are academically prepared 
• Students are physically ready to learn 
• Students are psychologically ready to learn 
…with resources and technology available 
 
 • Computers are available 
• Textbooks are available 
• There is sufficient workspace and no lack of supplies 
• Many teaching hours are devoted to mathematics 
• Student/teacher ratio is small 
…with curriculum covered 
 
 • TIMSS mathematics content is taught 
• A substantial amount of time is devoted to TIMSS mathematics 
content 
…with effective teaching strategies used 
 
 • Teachers use problem-solving strategies in mathematics lessons 
• Teachers use assessment information to improve their 
instruction 
• Teachers ensure students are engaged with the content 
 
 
 
  
 
Characteristics of Less Effective 
Classroom Environments 
 
 
Students are in classrooms…  Statements that would be endorsed… 
…with unprepared teachers   • Teachers are not well educated (no post-secondary degree) 
• Teachers have little teaching experience 
• Teachers do not have training in mathematics/mathematics 
teaching 
• Teachers do not feel well prepared to teach TIMSS mathematics 
content 
• Teachers do not participate in professional development 
…with teachers lacking positive attitude toward 
teaching  
 • Teachers are not confident in their teaching  
• Teachers are not satisfied with their profession 
• Teachers do not collaborate with other teachers 
…with students lacking learning prerequisites 
 
 • Students are not academically prepared 
• Students are not physically ready to learn 
• Students are not psychologically ready to learn 
…with lack of resources and technology  • Computers are not available 
• Textbooks are not available 
• There is insufficient workspace and lack of supplies 
• Little time is devoted to mathematics 
• Student/teacher ratio is large 
…with little curriculum coverage 
 
 • TIMSS mathematics content is not taught 
• Little time is devoted to TIMSS mathematics content 
…with no effective teaching strategies used  • Teachers do not use problem-solving strategies in mathematics 
lessons 
• Teachers do not use assessment information to improve their 
instruction 
• Teachers do not ensure that students are engaged with the 
content 
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Construct Map of Students’ Motivation to Learn Mathematics 
As described in the TIMSS 2011 Contextual Framework, students’ motivation to learn 
can be affected by whether they find the subject enjoyable, place value on the subject, 
and believe it is important in the present and for their future lives. Also, it is critical for 
students’ learning success to build higher self-esteem in their mathematics abilities, so 
they therefore will feel encouraged to further engage with mathematics content and 
perform better. 
Figure 4.4 shows the construct map for students’ motivation to learn mathematics. 
The construct has the following four aspects: 1) students positive affect toward learning 
mathematics, 2) students having self-confidence in their mathematics abilities, 3) students 
placing value on mathematics, and 4) students engaging with mathematics content.  
A student motivated to learn mathematics is expected to like mathematics, be good at 
mathematics, think that mathematics is important for his or her future, and pay attention 
in his or her mathematics lesson. 
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Figure 4.4 Construct Map for Students’ Motivation to Learn Mathematics─ 
TIMSS 2011 Contextual Framework  
 
Characteristics of the Most Motivated 
Students 
 
Responses to Items 
   
Students…  
 
 Statements that would be endorsed… 
…have positive affect toward mathematics  • Students like/enjoy mathematics 
• Students do not find mathematics boring 
…are self-confident in their mathematics abilities 
 
 • Students think they are good at mathematics  
• Students learn things quickly in mathematics 
• Teacher tells students that they are good at mathematics 
…place value on mathematics  • Students think that learning mathematics is important for their 
success in school  
• Students think that learning mathematics is important to be 
accepted to university 
• Students think that learning mathematics is important for their 
future careers and later success in life 
…engage with mathematics content  • Students are interested in mathematics lesson 
• Students can follow in mathematics lesson 
• Students know what the teacher expects them to do in 
mathematics lesson 
 
 
 
 
Characteristics of Less Motivated 
Students 
 
  
Students…  
 
 Statements that would be endorsed… 
…do not have a positive affect toward mathematics  • Students dislike/do not enjoy mathematics 
• Students find mathematics boring 
…are not self-confident in their mathematics 
abilities 
 • Students think they are not good in mathematics 
• Students do not learn things quickly in mathematics 
• Teacher does not tell students that they are good at mathematics 
…do not place value on mathematics  • Students do not think that learning mathematics is important for 
their success in school 
• Students do not think that learning mathematics is important to 
be accepted to university 
• Students do not think that learning mathematics is important for 
their future careers and later success in life 
… do not engage with mathematics content  • Students are not interested in mathematics lesson 
• Students cannot follow in mathematics lesson 
• Students do not know what the teacher expects them to do in 
mathematics lesson 
 
In the TIMSS 2011 Contextual Framework, the construct students’ motivation to 
learn mathematics is described as fundamental to high achievement. TIMSS results have 
shown the importance of students’ attitudes toward mathematics for their learning 
success. Three indices were included in the 2007 international reports measuring 
students’ positive affect toward learning mathematics, self-confidence in learning 
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mathematics, and the value they ascribe to mathematics, each accounting for a substantial 
proportion of variance in student achievement. Also, as shown in the TIMSS 2007 
Technical Report, the three aspects of student attitudes are positively correlated. The 
fourth aspect in the construct map is student content engagement, a new aspect included 
in TIMSS 2011 that focuses on students’ interest in learning mathematics and their 
attentiveness during mathematics lessons.  
Summary 
The underlying hypothesis for research question 1 was that it would be possible to 
develop measurable constructs using the TIMSS and PIRLS conceptual definitions of 
effective home, school, and classroom contexts for learning. The information in the 
frameworks together with the 2006 and 2007 background questionnaires allowed deriving 
conceptual definitions of the four global constructs of effective learning environments. 
These conceptual definitions were then successfully summarized in construct maps which 
could serve as blueprints for developing broad indicators of effective schools, homes, 
classrooms, and students. In this research, construct maps have proven to be useful 
organizing tools for indicator development. 
  
 147 
 
Phase 2: Identifying Variables that Measure the 
Constructs  
Because this is a feasibility study in preparation for PIRLS and TIMSS in 2011, the data 
used was from TIMSS 2007 and PIRLS 2006. Thus, the task of this analysis phase was to 
identify a coherent set of variables in the TIMSS 2007 and PIRLS 2006 International 
Databases that could be used to measure each of the four global constructs planned for 
2011. 
First, items in the TIMSS 2007 and PIRLS 2006 Background Questionnaires were 
matched to the construct maps, which yielded a large number of items addressing each of 
the four constructs. However, not all questionnaire items resulted in student response data 
suitable for scaling without further analysis. The variables identified for scaling, referred 
to as analysis variables, were expected to relate to student achievement, so that average 
achievement increased consistently in the direction of the construct map. Also, it was 
preferable that the distribution of responses across categories was relatively uniform, with 
no underused categories. The criterion was that categories should not contain fewer than 
10% of responses unless a very strong relationship with achievement could be observed.  
Many of the analysis variables combined information from multiple questions. 
Some were selected from the international databases, in particular, several of the indices 
used in reporting PIRLS 2006 and TIMSS 2007. However, a number of composite 
variables were constructed specifically for this dissertation research. The following 
sections describe the process of identifying the analysis variables for measuring each of 
the four global constructs, beginning with identifying questionnaire items addressing the 
constructs, and then creating sets of analysis variables suitable for IRT scaling.  
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Variables for Measuring Effective School Environments for 
Learning To Read 
As shown in Table 4.1, there were 87 questionnaire items in the PIRLS 2006 
International Database addressing the five aspects of the school environment construct. 
The majority of these items—61 overall—were from the School Questionnaire, but there 
also were items from the Student Questionnaire, the Home Questionnaire, and the 
Teacher Questionnaire that measured either positive school climate or availability of 
school resources. (A complete list of all 87 questionnaire items, matched to the construct 
map for effective school environments for learning to read is provided in Table D.1 in the 
Appendix.) 
Table 4.1 Number of Questionnaire Items in the PIRLS 2006 International Database 
Addressing Effective School Environments for Learning to Read  
 Student 
Questionnaire 
Home 
Questionnaire
School 
Questionnaire 
Teacher 
Questionnaire 
Total 
Economically 
Advantaged 
School 
Neighbor-
hood 
- 5 8 - 13 
School’s 
Effective 
Organization 
for 
Instruction 
- - 12 - 
12 
 
Positive 
School 
Climate 
9 - 16 5 30 
Availability of 
School 
Resources 
- - 17 3 20 
Parental 
Involvement 
in the School 
- 4 8 - 12 
Total 9 9 61 8 87 
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As shown in Table 4.2, in-depth screening of the data for the 87 questionnaire items 
resulted in the construction of 24 analysis variables.   
Table 4.2 Number of Analysis Variables, Effective School Environments for Learning to 
Read 
 Student 
Questionnaire 
Home 
Questionnaire
School 
Questionnaire
Teacher 
Questionnaire 
Total 
Economically 
Advantaged 
School 
Neighbor-
hood 
- 1 2 - 3 
School’s 
Effective 
Organization 
for 
Instruction 
- - 2 - 2 
Positive 
School 
Climate 
4 - 7 1 12 
Availability of 
School 
Resources 
- - 2 1 3 
Parental 
Involvement 
in the School 
- 1 3 - 4 
Total 4 2 16 2 24 
 
Of these variables measuring effective school environments for learning to read, 
ten were individual questionnaire items (with some adjacent categories collapsed), six 
were composite variables or indices in the PIRLS 2006 International Database, and the 
remaining eight were composite variables or indices constructed specifically for this 
analysis. (Table E.1 in the Appendix provides detailed descriptions of each analysis 
variable for effective school environments for learning to read, including the 
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characteristics of the variable, how it was constructed, the distribution of responses across 
categories, and the relationship with achievement.)  
As can be seen from Table 4.2, about half the 24 items measured school climate. 
Proposed for scaling were two indices from the PIIRLS 2006 International Database on 
teacher job satisfaction and students feeling safe in school. Also relevant were three 
newly constructed variables combining different aspects of student behavior problems 
reported by the school principal: absenteeism, problems with classroom disturbance, and 
violent behavior. The emphasis on school climate in the school environment indicator, 
however, was due to the large number of successful individual questions in the  
PIRLS 2006 Student and School Questionnaires measuring this aspect, which also were 
strongly related to student achievement. There were three student questionnaire items 
addressing different aspects of school climate, such as students liking school or their 
teachers caring about them, which were not reported as a scale in 2006. Also, there were 
five school climate items in the school questionnaire, which in 2006 were summarized in 
the Index of Principal’s Perception of School Climate (PPSC). However, each question 
described a distinct aspect of school climate (e.g., teachers’ job satisfaction, students’ 
regard for school property, etc.) with a strong positive correlation with achievement, so 
that for this analysis the component questions could be scaled separately into the global 
indicator. For the other aspects of the school environment construct, it was necessary to 
combine the majority of questions into composite variables that better represented the 
construct. 
In summary, it was possible to identify measures of all aspects of the school 
environment construct in the PIRLS 2006 International Database, but the updates to the 
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questionnaires for 2011 will provide an even better representation of the construct 
definition in the 2011 framework. In particular, the PIRLS 2011 School Questionnaire 
now includes a thirteen item scale on parental involvement, assessing the frequency the 
school asks parents to engage in various activities, thereby strengthening this aspect.  
A question on how principals spend their time was also replaced by a new principal 
leadership activity scale that could contribute to improved measurement of the school’s 
goal orientation and effective organization for instruction. This information may be 
complemented by a new indictor of mentoring and teacher evaluation in 2011. The field 
test yielded very promising results for the new scales described above and also for new 
variables on teacher absenteeism and turnover in the teaching force. 
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Variables for Measuring Effective Home Environments for 
Learning to Read 
Based on a detailed review of the PIRLS 2006 Background Questionnaires, 45 items 
were identified that addressed effective home environments for learning to read. As 
shown in Table 4.3, of these items 34 were from the Home Questionnaire and the 
remaining 11 from the Student Questionnaire. (Table D.2 in the Appendix provides the 
complete list of the 45 questionnaire items matched to the construct map for effective 
home environments for learning to read.) 
Table 4.3 Number of Items in the PIRLS 2006 International Database Addressing 
Effective Home Environments for Learning to Read  
 Student 
Questionnaire
Home 
Questionnaire
Total 
Economic, Social, 
and Educational 
Resources in the 
Home 
7 11 18 
Emphasis on 
Literacy 
Development  
in the Home 
4 16 
 
20 
 
Parents’ Positive 
Attitude Toward 
Reading 
- 7 7 
Total 11 34 45 
 
As shown in Table 4.4, the response data for the 45 questionnaire items was 
summarized in 15 analysis variables. The majority of the analysis variables addressed 
home resources. However, there also were variables measuring parental support for 
children’s reading development and parents’ attitudes toward reading.  
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Table 4.4 Number of Analysis Variables, Effective Home Environments  
for Learning to Read 
 Student 
Questionnaire
Home 
Questionnaire
Total 
Economic, Social, 
and Educational 
Resources in the 
Home 
2 7 9 
Emphasis on 
Literacy 
Development  
in the Home 
- 3 3 
Parents’ Positive 
Attitude Toward 
Reading 
- 3 3 
Total 2 13 15 
 
There were six individual questionnaire items for measuring effective home 
environments (five with categories collapsed), five composite variables of which three 
were indices in the PIRLS 2006 International Database, and four newly developed 
composite variables. (Table E.2 in the Appendix summarizes the characteristics and 
distributions of the analysis variables.)  
More than half of the 15 variables in Table 4.4 measured the students’ 
socioeconomic, social, and educational background, for which the PIRLS Learning to 
Read Survey provides a good source of information. The PIRLS 2006 International 
Database included indicators of parents’ education, their employment situation, and 
occupational level as well as parents’ and students’ reports on educational resources  
(e.g., computers, books, children’s books) in the home, which have shown to influence 
student achievement. These variables measured diverse aspects of the students’ home 
environments and condensing them further into composite variables would have resulted 
in a substantial loss of information. Thus, all nine variables were proposed for scaling, 
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although this meant that the economic, social, and educational resources aspect 
dominated the home environment indicator.  
For the home environment scale, the questions in the PIRLS 2006 International 
Database represented the 2011 construct definition quite well. Also, it can be noted that 
some 2006 scales such as the one measuring parents’ attitudes toward reading and 
parental support for reading and schoolwork were enhanced for 2011, so that the 
measurement will be improved. 
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Variables for Measuring Effective Classroom Environments for 
Learning Mathematics 
The TIMSS 2007 Student Questionnaire, School Questionnaire, and Mathematics 
Teacher Questionnaire for the eighth grade contained 130 items that addressed effective 
classroom environments for learning mathematics. As shown in Table 4.5, the bulk of the 
items, 109 in total, were from the Mathematics Teacher Questionnaire, with an additional 
17 items from the Student Questionnaire, and 4 items from the School Questionnaire. 
Many of the items addressed curriculum coverage of the specific mathematics content 
topics assessed by TIMSS, while others asked about the use of effective teaching 
strategies as well as teacher preparation. (Table D.3 in the Appendix contains the 130 
questionnaire items matched to the construct map for effective classroom environments 
for learning mathematics.) 
Table 4.5 Number of Items in the TIMSS 2007 International Database Addressing 
Effective Classroom Environments for Learning Mathematics  
 Student 
Questionnaire
School 
Questionnaire
Mathematics 
Teacher 
Questionnaire 
Total 
Well Prepared 
Teachers 
  28 28 
Teachers with 
Positive Attitude 
Toward Teaching  
  4 4 
Students with Good 
Learning 
Prerequisites 
  5 5 
Classrooms with 
Resources and 
Technology 
 4 11 15 
Curriculum 
Coverage 
  39 39 
Use of Effective 
Teaching Strategies 
17  22 39 
Total 17 4 109 130 
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Table 4.6 presents the distribution of the analysis variables for effective classroom 
environments for learning mathematics. It can be seen that the large number of questions 
reduced to 15 variables. First, many of the items describing availability of classroom 
resources and use of effective teaching strategies were not related to differences in 
student achievement. Second, more than half of the 79 remaining items asked teachers to 
indicate whether they felt prepared to teach each of the TIMSS mathematics content 
topics (e.g., “computing, estimating, or approximating with whole numbers”, 
“simplifying and evaluating algebraic expressions”, etc.). The response lists were 
combined into more general indicators of teacher preparation and curriculum coverage. 
Also, of the remaining items from TIMSS 2007, none addressed the aspect of the 
construct map related to teachers having positive attitudes toward teaching (although this 
is addressed in the 2011 questionnaires.) 
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Table 4.6 Number of Analysis Variables, Effective Classroom Environments  
for Learning Mathematics 
 Student 
Questionnaire 
Mathematics 
Teacher 
Questionnaire 
Total 
Teachers Being 
Well Prepared 
- 6 6 
Teachers with 
Positive Attitude 
Toward Teaching 
- - - 
Students with Good 
Learning 
Prerequisites 
- 1 1 
Classrooms with 
Resources and 
Technology 
- 2 2 
Curriculum Being 
Taught 
- 4 4 
Use of Effective 
Teaching Strategies 
1 1 2 
Total 1 14 15 
 
In addition to the composite variables on teacher preparation and curriculum 
coverage, all variables were composites constructed specifically for this analysis, except 
one questionnaire item and one index from TIMSS 2007. (Table E.3 in the Appendix 
provides detailed descriptions of each variable considered for effective classroom 
environments for learning mathematics.)  
The effort of updating the TIMSS 2007 questionnaires for 2011 is expected to 
result in an improved measurement of the classroom environment construct. In particular, 
a newly introduced question asking teachers to rate how confident they feel to perform a 
list of tasks when teaching mathematics as well as the teacher career satisfaction scale 
borrowed from PIRLS, with both providing measures of attitude toward teaching. Other 
sets of questions in the Teacher Questionnaire were revised to include new items deemed 
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important. For example, teachers are now asked to rate the degree to which students with 
lack of nutrition or sleep limit their ability to provide instruction, providing a measure of 
students’ learning prerequisites.   
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Variables for Measuring Students’ Motivation to Learn 
Mathematics 
As shown in Table 4.7, there were twelve items in the TIMSS 2007 Student 
Questionnaire that measured students’ motivation to learn mathematics. These matched 
the variables underlying the three attitudinal indices in the TIMSS 2007 International 
Database: 1) Students’ Positive Affect Toward Mathematics, 2) Students’ Self-
Confidence in Learning Mathematics, and 3) Students Valuing Mathematics.  
As documented in the TIMSS 2007 Technical Report, the factor intercorrelations of the 
three aspects of motivation to learn ranged from 0.4 to 0.7.  
Table 4.7 Number of Items in the TIMSS 2007 International Database Addressing 
Students’ Motivation to Learn Mathematics 
 Student 
Questionnaire
Total 
Students’ Positive 
Affect Toward 
Mathematics 
4 4 
Students’ Self-
Confidence in Their 
Mathematics 
Abilities 
4 4 
Students Placing 
Value on 
Mathematics 
4 4 
Students’ 
Engagement with 
Mathematics 
Content 
- - 
Total 12 12 
 
All individual items were selected for scaling without recoding and thus, no 
separate table of analysis variables is presented. Each of the 12 questionnaire items 
addressing the student motivation construct was strongly related to achievement and 
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responses were well distributed across categories for most questions. The four items 
addressing the aspect students placing value on mathematics had the lowest percentage of 
responses in the “disagree a lot” category (3 and 6%) and the weakest relationship with 
achievement. (Table E.4 provides the descriptive statistics for each questionnaire item 
measuring the student motivation construct.)  
Based on research literature student content engagement was a new aspect of 
motivation introduced in the framework and questionnaires for 2011. The 2007 attitudinal 
scales have also been extended for 2011 to more than 20 items, providing more stable 
measurement.   
 
Summary 
As it was hypothesized, it was possible to identify large numbers of questionnaire items 
in the PIRLS 2006 International Database and TIMSS 2007 International Database for 
the eighth grade that addressed the global 2011 constructs quite well. However, because 
this is a feasibility study in preparation for TIMSS and PIRLS in 2011, not all aspects of 
the construct maps could be measured using data from PIRLS 2006 and TIMSS 2007. In 
particular, for classroom environments, no measure was available for teachers’ attitude 
toward teaching, and for student motivation the student content engagement aspect could 
not be assessed. In the end the variables for scaling capitalized on most of the initially 
identified items in reference to the construct maps.  
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Phase 3: Conducting the IRT Scaling  
Dimensionality of Scales 
This research used the 1-Parameter IRT (Rasch) model to construct global scales of 
effective learning environments. Because Rasch measurement expects the scale 
components to conform to a single dimension, an important aspect of this analysis was 
checking if the items selected for scaling had variance in common, so that they could be 
assumed to measure common constructs. For this purpose, Principal Component Analysis 
(PC) was conducted for each of the four sets of items, and then the stability of the 
solution was verified through Maximum Likelihood Factor Analysis for categorical 
indicator variables.  
Because the goal was to create unidimensional scales if possible, the initial 
solution always included all analysis variables and restricted the number of components 
to 1. The criteria for unidimensionality were that a single component should account for 
at least 20 percent of the overall scale variance and there should not be a second 
dominant component. Also, items were not considered suitable for Rasch scaling if they 
had a loading less than 0.3, though an exception was made if an item with the low 
loading represented the only measure of an aspect of the construct map. In an iterative 
process, items with low loadings were eliminated and the solution was re-estimated until 
the criteria for unidimensionality were met. When the final set of items had been chosen, 
a second solution was estimated extracting as many components as possible (i.e., all 
components with eigenvalues greater than 1) to ensure there was no second dominant 
component accounting for a significant proportion of scale variance. 
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Dimensionality of Effective School Environments for Learning to 
Read 
Table 4.8 shows the initial solution for the effective school environments for learning to 
read scale including all 24 variables. Combined into a single component, the variables 
accounted for 15 percent of the total variance. As indicated by boxes around them, 13 
items had low loadings (less than 0.3).  
Five of these variables with low loadings were retained, because they measured 
unique content of the school environment construct, while the remaining 8 variables were 
eliminated, leaving 16 variables for scaling. As shown in the final solution column of 
Table 4.8, a single component accounted for 23 percent of the variance among these 16 
variables, so the scale could be considered sufficiently unidimensional. The maximum 
likelihood factor solution for categorical variables documented in Appendix F showed a 
similar pattern with one factor accounting for 24 percent of the variance, providing 
further support for an acceptable Rasch scale.  
The full principal component analysis extracted 5 additional components 
accounting for a further 37 percent of the variance. However, since the second 
component accounted for only 9 percent of the variance, it was not considered large 
enough to consider breaking up the scale.   
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Table 4.8 Effective School Environments for Learning to Read— 
Component Loadings  
             Initial Solution Final Solution 
Economically Advantaged  
School Neighborhood 
Index of Economic Well-being of Student Population 
(EWP) 
.42 .38 
Principals' Reports on Students’ Early Literacy Skills .31 .30
Parents' Reports on their Children’s Early Literacy 
Skills 
.08 -
School’s Effective Organization for Instruction  
Basic Reading Skills Emphasis Three Grades Below 
Target Grade 
.10 .13 
Advanced Reading Skills Emphasis Two Grades Below 
Target Grade 
.17 .20 
Positive School Climate    
Principals' Perception of Teachers’ Job Satisfaction .61 .61
Principals' Perception of Teachers’ Expectations for 
Student Achievement 
.61 .63 
Principals' Perception of Students' Desire to Do Well 
in School 
.65 .66 
Principals' Perception of Students' Regard  for School 
Property 
.68 .68 
Principals' Reports on Student Tardiness and 
Absenteeism 
.54 .54 
Principals' Reports on Classroom Behavior .47 .48
Principals' Reports on Violent Student Behavior .51 .53
Index of Student Safety in School (SSS) .06 - 
Students' Reports on Feeling Safe at School .00 -
Students Reports on Liking School -.07 -
Students' Reports on Teachers Caring About Them -.07 -
Index of Teacher Career Satisfaction (TCS) .18 - 
Availability of School Resources  
Availability of School Library and Library Books .16 .14
Index of Availability of School Resources (ASR) .26 .29
Availability of Professional (e.g., Learning Specialists, 
Speech Therapists)  
.08 -
Parental Involvement in the School    
Frequency of School's Outreach to Parents .23 .23
Principals' Reports on Parental Engagement .45 .46
Principals' Reports on Parental Support for Student 
Achievement 
.74 .74 
Index of Parents' Perception of School Environment 
(PPSE) 
.01 -
Percent of Variance Accounted for by Component 1      15% 23% 
Percent of Variance Accounted for by Component 2        - 9% 
Percent of Variance Accounted for by Component 3        - 8% 
Percent of Variance Accounted for by Component 4        - 7% 
Percent of Variance Accounted for by Component 5        - 7% 
Percent of Variance Accounted for by Component 6        - 6% 
Extraction Method: Principal Component Analysis         
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The final set of 16 variables formed a reasonable scale and measured all aspects 
of the school environment construct. Included in the final set were two variables 
measuring the school’s neighborhood. These were the Index of Economic Well-being of 
the Student Population (EWP) and principals’ reports of students’ early literacy skills 
when they first started school.  
Also included were two variables measuring the school’s effective organization 
for instruction in the PIRLS 2006 International Database, both emphasizing the 
implementation of academic goals. Given that these were the only measures of this aspect 
of the school environment construct, both variables were retained for scaling despite the 
relatively low loadings. As discussed in the previous section, there will be additional 
indicators of this aspect of the school environment construct in 2011.  
Seven variables measuring school climate, all from the principals’ perspective, 
were included in the scaling. Other school climate indicators, based on teacher and 
students’ reports, were not consistent with the final set of variables for the scale. For the 
school resource aspect, the Index of Availability of School Resources (ASR) and the 
availability of library books, a very important factor for establishing a supportive school 
environment for learning to read, were included in the scaling. However both variables 
had relatively little in common with the other scale variables. For parental involvement, 
the three variables based on principals’ reports were included in the scaling, while the 
Index of Parents’ Perception of School Environment (PPSE) did not load on the single 
school environment component.  
The principal component analysis confirmed that measuring the diverse school 
environment construct on a unidimensional scale is a challenging undertaking.  
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The results showed that the aspects of the school being located in an advantaged 
neighborhood, school climate, and parental involvement were all interrelated, while 
resource availability was largely an independent component. The school’s effective 
organization for instruction aspect, as measured by the variables available in PIRLS 
2006, also did not load strongly on the global school environment component, but the 
characterization of this aspect may be improved in 2011. Finally, it was not possible to 
combine the information collected via separate questionnaires into a coherent school 
environment scale, because students’, parents’, and teachers’ responses did not correlate 
with principals’ responses. Thus only principals’ reports were selected for scaling.  
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Dimensionality of Effective Home Environments for Learning to Read 
Table 4.9 shows the 1-factor principal component solution for the scale effective home 
environments for learning to read, with all 15 items selected for scaling accounting for  
31 percent of the variance. Since all items had loadings above 0.3, no variables had to be 
eliminated to meet the criteria for scaling. Parents’ reports on number of books in the 
home had the highest loading (0.79), and parents’ employment situation the lowest 
(0.33). The first principal component accounted for 31 percent of the variance and the 
second for just 10 percent (the third for 8 percent), so that it could be concluded that the 
scale effective home environments for learning to read was sufficiently unidimensional 
for Rasch scaling. (The maximum likelihood factor solution documented in Appendix F 
accounted for 30 percent of the variance.) 
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Table 4.9 Effective Home Environment for Learning to Read— 
Component Loadings  
Initial & Final Solution
Economic, Social, and  
Educational Resources in the Home 
Highest Level of Education of Either Parent .69
Parents’ Employment Situation .33
Parents’ Occupational Level .63
Students’ Reports on Home Possessions .52
Students’ Reports on Number of Books in the Home .65
Parents’ Reports on Number of Books in the Home .79
Parents’ Reports on Number of Children’s Books in the 
Home 
.77 
Child Attended Preschool .40
Family’s Relative Economic Standing .34
Emphasis on Literacy 
Development in the Home 
Index of Early Home Literacy Activities (EHLA) .43
Parents Talking to Child About Reading .42 
Index of Parents Engagement in Child’s Reading During 
Preprimary (PERP) 
.41 
Parents’ Positive Attitude Toward Reading 
Index of Parents’ Attitudes Toward Reading (PATR) .57
Time Parents Spent Reading .60
Time Parents’ Spent Reading for Enjoyment .53
Percent of Variance Accounted for by Component 1 31% 
Percent of Variance Accounted for by Component 2 10% 
Percent of Variance Accounted for by Component 3 8% 
Extraction Method: Principal Component Analysis 
The 15 variables constituted a reasonable scale measuring all aspects of the home 
environment construct. There were 9 variables addressing the economic, social, and 
educational resources in the home aspect, of which four measured home background and 
three the availability of literacy resources in the home. These were complemented by 
measures of preschool attendance and the families’ relative economic standing. Because 
children’s exposure to texts and the types of materials they read are strongly related to the 
family’s socioeconomic background and parents’ reading attitudes, the economic, social, 
and educational resource variables shared a common factor with the indicators of 
emphasis on literacy development in the home and parents’ attitudes toward reading, 
forming a scale suitable for Rasch measurement.  
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Dimensionality of Effective Classroom Environments for Learning 
Mathematics 
Table 4.10 shows initial and final solution for the scale on effective classroom 
environments for learning mathematics. The initial solution accounted for  
18 percent of the variance on the scale, with 10 out of the 15 items having low loadings 
(less than 0.3). In order to proceed with scaling, a more lenient criterion of greater than 
0.2 was adopted. According to this criterion, three variables were eliminated from the 
scaling. These are marked by boxes around them in Table 4.10.  
The final single component solution was estimated with 12 variables as shown in  
Table 4.10. The percent of variance accounted for by this component in the smaller set of 
variables was 22 percent, which was considered sufficient for scaling. (The maximum 
likelihood factor analysis documented in Appendix F accounted for 26 percent.)  
Allowing the principal component analysis to extract all factors with eigenvalues 
greater than 1 resulted in four components: the first accounting for 22 percent of the 
variance, the second 14 percent, and the third and fourth, 11 and 9 percent, respectively. 
Since a 1-component solution leaves substantial variance unaccounted for, summarizing 
the classroom environment variables into one global scale does result in some loss of 
information. However, there were insufficient variables to measure the four components 
reliably, so that the single component solution was retained. 
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Table 4.10 Effective Classroom Environments for Learning Mathematics— 
Component Loadings  
Initial Solution Final Solution 
Well Prepared Teachers   
Teachers Finished Post-Secondary Degree .23 .23
Mathematics as Teachers’ Major Area of Study .10 -
Teachers Feeling Prepared to Teach Number Topics .72 .72
Teachers Feeling Prepared to Teach Algebra Topics .78 .78
Teachers Feeling Prepared to Teach Geometry Topics .78 .78
Teachers Feeling Prepared to Teach Data and Chance Topics .71 .71
Students With Good Learning Prerequisites    
Index of Teachers’ Reports on Teaching Mathematics Classes 
with Few or No Limitations Due to Student Factors (MCFL) 
.22 .22 
Classrooms with Resources and Technology    
Index of Teachers’ Reports on Teaching Mathematics Classes 
with Few or No Limitations Due to Resource Factors  
(MCFL-R)  
.21 .20 
Availability of Computers with Access to the Internet .10 -
Curriculum Coverage    
Students Taught Number Topics .30 .30
Students Taught Algebra Topics .26 .26
Students Taught Geometry Topics .22 .22
Students Taught Data and Chance Topics .20 .21
Use of Effective Teaching Strategies    
Teachers Reports on Problem Solving Activities .21 .21
Students’ Reports on Problem Solving Activities .04 - 
Percent of Variance Accounted for by Component 1 18% 22% 
Percent of Variance Accounted for by Component 2   - 14% 
Percent of Variance Accounted for by Component 3   - 11% 
Percent of Variance Accounted for by Component 4   -   9% 
Extraction Method: Principal Component Analysis 
 
The final 1-component classroom environment scale is strongly influenced by 
teacher reports of feeling prepared to teach the content of the mathematics curriculum 
and of actually having taught the content topics in class. The remaining aspects, students 
with good learning prerequisites, classrooms with resources and technology, and the use 
of effective teaching strategies, were each measured by only one variable, and did not 
provide adequate representation of the conceptual definition. However, new and 
improved indicators of classroom environments in 2011 will enhance the measurement of 
the global classroom environment construct, and should provide more reliable 
measurement of its aspects.  
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Dimensionality of Students’ Motivation to Learn Mathematics  
Table 4.11 shows the solution for the scale students’ motivation to learn mathematics, 
with all 12 items selected for scaling. A single component accounted for  
38 percent of the variance on the scale, all items having loadings above 0.3 and thus 
considered sufficient for scaling. “I like mathematics” had the highest loading (0.82) and 
“mathematics is more difficult for me than for many of my classmates” the lowest (0.32). 
The first principal component accounted for 38 percent of the variance and the second 
component just for 14 percent (the third for 9 percent), providing strong evidence that the 
12 items formed a unidimensional scale suitable for Rasch analysis. (The maximum 
likelihood factor analysis documented in Appendix F confirmed that the first factor 
accounted for almost 40 percent of the variance.) 
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Table 4.11 Students' Motivation to Learn Mathematics— 
Component Loadings  
Initial &Final Solution
Students’ Positive Affect Toward Mathematics 
I Enjoy Learning Mathematics .80
Mathematics is Boring .62
I Like Mathematics .82
I Would Like to Take More Mathematics in School .68
Students’ Self-Confidence in Their Mathematics Abilities
I Usually Do Well in Mathematics .63
Mathematics is More Difficult for Me Than for Many of My Classmates .32
Mathematics is Not One of My Strengths .51
I Learn Things Quickly in Mathematics .66
Students Placing Value on Mathematics
I Think Learning Mathematics Will Help Me in My Daily Life .56
I Need Mathematics to Learn Other School Subjects .51
I Need to Do Well in Mathematics to Get into the <University> of  
My Choice 
.54 
I Need to Do Well in Mathematics to Get the Job I Want .54
Percent of Variance Accounted for by Component 1 38%
Percent of Variance Accounted for by Component 2 14%
Percent of Variance Accounted for by Component 3 9%
Extraction Method: Principal Component Analysis. 
 
All aspects of the student motivation construct were well measured by 
questionnaire items in the TIMSS 2007 International Database. Each aspect—positive 
affect, self-efficacy, and valuing mathematics—was represented by four variables. As 
expected from the construct definition and previous research on the dimensionality of the 
TIMSS 2007 student attitude scale documented in the TIMSS 2007 Technical Report, the 
twelve items addressing these aspects had considerable communality. Thus it was 
concluded that there was a global student attitude construct that could be scaled using the 
Rasch model. 
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Implementation of 1-Parameter Item Response Theory (Rasch) 
Scaling1  
Once the final set of items had been chosen for scaling, the Rasch scaling analysis was 
conducted using the ConQuest 2.0 Generalized Item Response Modeling Software    
(Wu, Adams, Wilson, & Haldane, 2007). The scaling analysis was conducted in four 
steps, starting with recoding the analysis variables into ordered categories with the lowest 
category 0, followed by the calibration of item parameters using the Rasch model and 
analysis of fit, and concluding with the estimation of individual student scores for further 
analysis and reporting.  
Recoding Analysis Variables 
Before implementing the scaling, the analysis variables had to be recoded so that low 
item scores were associated with “a little” of the trait and high item scores with “a lot” of 
the trait. In Rasch scaling of polytomous items, it is convenient to assign 0 to the lowest 
response category because no item parameter is estimated for this category, and to assign 
1 to the second highest category, 2 to the third highest category, etc. For example, the 
Index of Economic Well-Being of the Student Population (EWP) had 3 categories 
(“High”, “Medium”, and “Low”). The low category, associated with a less supportive 
                                                 
1 For the constructs effective school environments for learning to read and effective home environments for 
learning to read, the scaling used PIRLS 2006 data from 39 out of 40 countries. (Luxembourg was excluded 
from the school environment analysis because the School Questionnaire was not administered, while the 
United States did not administer the Home Questionnaire.) For the construct, effective classroom 
environments for learning mathematics, the scaling involved TIMSS 2007 data from 47 out of the 49 
countries that contributed data at the eighth grade. (The Russian Federation and the Ukraine did not 
administer the questions asking teachers if they felt prepared to teach or were teaching the TIMSS topics.) 
All 49 TIMSS 2007 eighth-grade countries contributed to the estimation of students’ motivation to learn 
mathematics. 
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learning environment, was assigned “0”. The high category of the EWP index, associated 
with the most supportive learning environment, was assigned “2”. The medium was 
assigned “1”.  
Tables 4.12 through 4.15 respectively, provide lists of the variables for scaling 
effective school environments for learning to read, effective home environments for 
learning to read, effective classroom environments for learning mathematics, and finally 
students’ motivation to learn mathematics. In each table, the item column lists each 
variable with its associated numbers in the analysis (e.g., the EWP index is item 1 for 
effective school environments for learning to read). The scores column lists the codes 
associated with each response category (e.g., “0” for “Low, “1” for “Medium”, and “2” 
for “High”). Codes “1” and higher will appear as suffices in the results of the Rasch 
scaling analysis. Thus “1.1”, for example, is the “Medium” category of the EWP index, 
while “1.2” is the “High” category. 
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Table 4.12 Effective School Environments for Learning to Read—Analysis Variables 
ASPECT OF THE 
CONSTRUCT MAP 
ITEM SCORES 
Economically Advantaged 
School Neighborhood 
1. Index of Economic Well-being of 
Student Population (EWP) 
0 = Low = All or some students receive free or 
reduced price lunch; More than 25% from 
disadvantaged homes; Less than 25% from 
advantaged homes 
1 = Medium = All other combinations 
2 = High = No students receive free or reduced 
price lunch; Less than 25% from disadvantaged 
homes; More than 25% from advantaged homes 
2. Principals' Reports on Students’ Early 
Literacy Skills 
0 = Less than 25% entering school with early 
literacy skills;  
1 = 25-50% entering school with early literacy 
skills;  
2 = More than 50% entering school with early 
literacy skills 
    
School’s Effective Organization 
for Instruction 
3. Principals' Reports on Basic Reading 
Skills Emphasis Three Grades Below Target 
Grade 
0 = Skills emphasis two grades below target 
grade or later;  
1 = Skills emphasis three grades below target 
grade or earlier 
4. Principals' Reports on Advanced 
Reading Skills (Inferencing and 
Interpreting Texts) Emphasis Two Grades 
Below Target Grade 
0 = Skills emphasis one grade below target grade 
or later;  
1 = Skills emphasis two grades below target 
grade or earlier 
    
Positive School Climate 5. Principals' Perception of Teachers' Job 
Satisfaction  
0 = Medium, low, or very low; 1 = High;  
2 = Very high 
6. Principals' Perception of Teachers' 
Expectations for Student Achievement 
0 = Medium, low, or very low; 1 = High;  
2 = Very high 
7. Principals' Perception of Students' 
Desire to Do Well in School 
0 = Medium, low, or very low; 1 = High;  
2 = Very high 
8. Principals' Perception of Students' 
Regard for School Property 
0 = Low or very low; 1 = Medium;  
2 = Very high or high 
9. Principals' Reports on Student Tardiness 
and Absenteeism 
0 = Moderate problem or serious problem; 
1 = Minor problem or not a problem 
10. Principals' Reports on Classroom 
Behavior 
0 = Moderate problem or serious problem; 
1 = Minor problem or not a problem 
11. Principals' Reports on Violent Student 
Behavior 
0 = Moderate problem or serious problem; 
1 = Minor problem or not a problem 
    
Availability of School Resources 12. Principals' Reports on Availability of 
School Library and Books 
0 = No school library;  
1 = School library with 2,000 books or less;  
2 = School library with more than 2,000 books 
13. Index of Availability of School 
Resources (ASR) 
0 = Low = Some or a lot of shortages;  
1 = Medium = Little shortages;  
2 = High = No shortages 
    
Parental Involvement in the 
School 
14. Principals’ Reports on Frequency of 
School's Outreach to Parents 
0 = Events/Information provided 2-3 times a year 
or less  
1 = Events/Information provided 4 or more times 
a year  
15. Principals' Reports on Parental 
Engagement 
0 = 0-10% of parents are engaged in school; 
1 = 11-50% of parents are engaged in school;  
2 = More than 50% of parents are engaged in 
school 
16. Principals' Reports on Parental 
Support for Student Achievement 
0 = Low or very low; 1 = Medium;  
2 = Very high or high 
   
 175 
 
Table 4.13 Effective Home Environments for Learning to Read— Analysis Variables 
ASPECT OF THE 
CONSTRUCT MAP 
ITEM SCORES
Economic, Social, and 
Educational Resources in the 
Home 
1. Highest Level of Education of Either 
Parent 
0 = Finished some primary or lower-secondary 
education or did not go to school 
1 = Finished lower-secondary education 
2 = Finished upper-secondary education 
3 = Finished post-secondary education (but not 
university) 
4 = Finished university or higher 
2. Parents’ Employment Situation 0 = Both parents work less than full time; 
1 = Either parent works full time;  
2 = Both parents work full time 
3. Parents’ Occupational Level 0 = Never worked outside of home for pay;  
1 = General laborer;  
2 = Semi-professional;  
3 = Clerical; 
4 = Small business owner;  
5 = Professional 
4. Students’ Reports on Home 
Possessions 
0 = 2 resources or less; 1 = 3 resources;                
2 = 4 resources; 3 = 5 resources 
5. Students’ Reports on Number of 
Books in the Home 
0 = 0-10 books; 1 = 11-25 books;                               
2 = 26-100 books; 3 = More than 100 books 
6. Parents’ Reports on Number of 
Books in the Home 
0 = 0-10 books; 1 = 11-25 books;                               
2 = 26-100 books; 3 = More than 100 books 
7. Parents’ Reports on Number of 
Children’s Books in the Home 
0 = 0-10 books; 1 = 11-25 books;                              
2 = 26-50 books; 3 = More than 50 books 
8. Child attended Preschool 0 = Did not attend preprimary school;  
1 = Did attend preprimary less than 2 years;  
2 = Did attend preprimary between 2 and 3 
years; 
3 = Did attend preprimary 3 years or longer 
9. Parents’ Reports on Family’s Relative 
Standing 
0 = Not at all well off;  
1 = Not very well off; 
2 = Very well off, somewhat well-off, or average  
  Family’s Relative Economic Standing
Emphasis on Literacy 
Development in the Home 
10. Index of Early Home Literacy 
Activities (EHLA) 
0 = Low = Never or almost never;  
1 = Medium = Sometimes;  
2 = High = Often 
11. Frequency of Parents Talking to Child 
about Reading 
0 = Never or almost never OR Once or twice a 
month;  
1 = Every day or almost every day OR Once or 
twice a week 
12. Index of Parents’ Engagement in 
Child’s Reading during Preprimary 
(PERP) 
0 = Low = Never or almost never;  
1 = Medium = Sometimes;  
2 = High = Often 
    
Parents’ Positive Attitude 
Toward Reading 
13. Index of Parents’ Attitudes toward 
Reading (PATR) 
0 = Low = Disagree a lot;  
1 = Medium = Disagree a little; 
2 = High = Agree a little or a lot 
14. Time Parents Spend Reading 0 = Less than one hour a week;  
1 = 1-5 hours a week;  
2 = 6 hours or more per week 
15. Time Parents Spend Reading for 
Enjoyment 
0 = Once or twice a month or less;  
1 = Once or twice a week;  
2 = Every day or almost every day 
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Table 4.14 Effective Classroom Environments for Learning Mathematics—  
Analysis Variables 
ASPECT OF THE 
CONSTRUCT MAP 
ITEM SCORES
Well Prepared Teachers 1. Teachers Finishing Post-Secondary 
Education 
0 = Did not finish university degree 
1 = Finished bachelor’s degree  
2 = Finished master’s degree 
2. Teachers Feeling Prepared to Teach 
Number Topics 
0 = Teachers do NOT feel very well prepared to teach 
ALL TIMSS number topics 
1 = Teachers feel very prepared to teach ALL TIMSS 
number topics 
3. Teachers Feeling Prepared to Teach 
Algebra Topics 
0 = Teachers do NOT feel very well prepared to teach 
ALL TIMSS algebra topics 
1 = Teachers feel very prepared to teach ALL TIMSS 
algebra topics 
4. Teachers Feeling Prepared to Teach 
Geometry Topics 
0 = Teachers do NOT feel very well prepared to teach 
ALL TIMSS geometry topics 
1 = Teachers feel very prepared to teach ALL TIMSS 
geometry topics 
5. Teachers Feeling Prepared to Teach 
Data and Chance Topics 
0 = Teachers do NOT feel very well prepared to teach 
ALL TIMSS data and chance topics 
1 = Teachers feel very prepared to teach ALL TIMSS 
data and chance topics 
  Family’s Relative Economic Standing
Teachers with Positive Attitude 
toward Teaching 
NO VARIABLES 
 
    
Students with Good Learning 
Prerequisites 
6. Index of Teachers’ Reports on 
Teaching Mathematics Classes with 
Few or No Limitations Due to 
Student Factors (MCFL) 
0 = Low = Some or a lot of limitations;  
1 = Medium = Little limitations;  
2 = High = No limitations at all 
    
Classrooms with Resources and 
Technology  
7. Index of Teachers’ Reports on 
Teaching Mathematics Classes with 
Few or No Limitations Due to 
Resource Factors (MCFL-R) 
0 = Low = Some or a lot of limitations;  
1 = Medium = Little limitations;  
2 = High = No limitations at all 
Curriculum Coverage 8. Students Taught Number Topics 0 = NOT ALL TIMSS number topics taught mostly 
before this year or this year 
1 = ALL TIMSS number topics taught mostly before 
this year or this year 
9. Students Taught Algebra Topics 0 = NOT ALL TIMSS algebra topics taught mostly 
before this year or this year 
1 = ALL TIMSS algebra topics taught mostly before 
this year or this year 
10. Students Taught Geometry Topics 0 = NOT ALL TIMSS geometry topics taught mostly 
before this year or this year 
1 = ALL TIMSS geometry topics taught mostly before 
this year or this year 
11. Students Taught Data and Chance 
Topics 
0 = NOT ALL TIMSS data and chance topics taught 
mostly before this year or this year 
1 = ALL TIMSS data and chance topics taught mostly 
before this year or this year 
  
Use of Effective Teaching 
Strategies 
12. Teachers Reports on Problem 
Solving Activities in the Classroom 
0 = Activities, on average, take place almost half the 
lessons or less 
1 = Activities, on average, take place more than 
almost half the lessons 
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Table 4.15 Students’ Motivation to Learn Mathematics—Analysis Variables  
ASPECT OF THE 
CONSTRUCT MAP 
ITEM         SCORES
Students’ Positive Affect Toward 
Mathematics 
1. I Enjoy Learning Mathematics 0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
2. Mathematics Is Boring 0 = Agree a lot; 1 = Agree a little;
2 = Disagree a little; 3 = Disagree a lot 
3. I Like Mathematics 0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
4. I Would Like to Take More 
Mathematics in School 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
      
Students Having Self-Confidence in 
Their Mathematics Abilities 
5. I Usually Do Well in Mathematics 0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
6. Mathematics Is More Difficult for Me 
Than for Many of My Classmates 
0 = Agree a lot; 1 = Agree a little;
2 = Disagree a little; 3 = Disagree a lot 
7. Mathematics is Not One of My 
Strengths 
0 = Agree a lot; 1 = Agree a little;
2 = Disagree a little; 3 = Disagree a lot 
8. I Learning Things Quickly in 
Mathematics 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
    
Students Placing Value on 
Mathematics 
9. I Think Learning Mathematics Will 
Help Me in My Daily Life 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
10. I Need Mathematics to Learn Other 
School Subjects 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
11. I Need to Do Well in Mathematics to 
Get into the <University> of My 
Choice 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
12. I Need to Do Well in Mathematics to 
Get the Job I Want 
0 = Disagree a lot; 1 = Disagree a little;
2 = Agree a little; 3 = Agree a lot 
Students’ Engagement with 
Mathematics Content 
NO VARIABLES 
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Calibrating Item Parameters 
In the second scaling analysis step, the item parameters for the Rasch Partial Credit 
model were estimated using ConQuest 2.0. These parameters are provided in Appendix G 
for the four scales. For each item, the item threshold parameter δi, category boundary 
threshold parameter τx, and step parameters δix were estimated (see Chapter 2 for a 
descriptions of these parameters.)  In addition, to facilitate the interpretation of model 
parameters for polytomous items, cumuluative threshold parameters Гix were estimated. 
The difficulty of polytomous items and dichotomous items can be compared based on 
cumulative threshold parameters, and these were plotted together against the underlying 
trait continuum later in this analysis.  
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Evaluating Model Fit 
To evaluate the fit of each item to its Rasch scale, the correspondence between the 
observed and expected model parameters was analyzed using the Mean Square (MNSQ) 
fit statistic provided by ConQuest. As explained earlier, the unweighted fit (OUTFIT) 
may be influenced by outliers, so the weighted fit statistic (INFIT) was chosen as the 
main criterion to identify misfitting items. A weighted fit statistic of 1.0 indicates that an 
item fits the model well while values larger than 1.33 should be scrutinized for evidence 
of lack of fit.  
Tables 4.16 to 4.19 provide the INFIT and OUTFIT fit statistics for the partial 
credit model for each variable on each of the four scales. For example, for the scale 
effective school environments for learning to read, the INFIT values ranged from 0.86 for 
item 16.2 to 1.19 for to item 2.2. Likewise, Table 4.17 provides the fit statistics for the 
scale effective home environments for learning to read, Table 4.18 for effective 
classroom environments for learning mathematics, and Table 4.19 for students’ 
motivation to learn mathematics. There were no misfitting items (INFIT values greater 
than 1.33) on any of the scales.  
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Table 4.16 Effective School Environments for Learning to 
Read— Fit Parameters 
Item / Item Step Unweighted Fit (OUTFIT) Weighted Fit (INFIT)
1.0 1.06 1.06 
1.1 1.00 1.04 
1.2 0.99 1.08 
2.0 1.28 1.18 
2.1 1.01 1.06 
2.2 1.34 1.19 
3 1.15 1.07 
4 1.06 1.07 
5.0 0.88 0.93 
5.1 0.97 0.97 
5.2 0.91 0.98 
6.0 0.87 0.95 
6.1 0.98 0.97 
6.2 0.98 0.92 
7.0 0.87 0.91 
7.1 0.96 0.95 
7.2 0.92 0.94 
8.0 0.75 0.91 
8.1 0.95 0.95 
8.2 0.88 0.89 
9 0.87 0.92 
10 0.90 0.94 
11 0.92 0.93 
12.0 1.67 1.12 
12.1 1.02 1.07 
12.2 1.12 1.14 
13.0 1.73 1.09 
13.1 0.98 0.99 
13.2 1.09 1.06 
14 1.04 1.05 
15.0 1.26 1.04 
15.1 1.02 0.99 
15.2 1.08 1.02 
16.0 0.69 0.92 
16.1 0.95 0.95 
16.2 0.83 0.86 
 
  
 181 
 
Table 4.17 Effective Home Environments for Learning to 
Read—Fit Parameters 
Item / Item Step Unweighted Fit (Outfit) Weighted Fit (INFIT) 
1.0 0.81 0.91 
1.1 0.92 0.99 
1.2 0.98 0.99
1.3 0.96 1.03 
1.4 1.03 0.92
2.0 0.94 1.04
2.1 1.05 1.06
2.2 1.10 1.08
3.0 2.69 1.08 
3.1 0.95 1.04
3.2 0.93 1.08
3.3 1.02 1.00 
3.4 1.34 1.00
3.5 1.33 1.00
4.0 1.29 1.03
4.1 1.09 1.01
4.2 1.02 1.00
4.3 1.21 1.06
5.0 0.91 0.93
5.1 0.97 1.01
5.2 0.96 0.99
5.3 1.08 0.98
6.0 0.68 0.84
6.1 0.86 0.96
6.2 0.92 0.95
6.3 0.76 0.85
7.0 0.69 0.83
7.1 0.93 0.97
7.2 0.92 0.96
7.3 0.81 0.90
8.0 2.16 1.17
8.1 1.37 1.03
8.2 1.04 1.02 
8.3 1.29 1.18
9.0 1.76 1.04 
9.1 0.99 1.01
9.2 1.07 1.04
10.0 1.01 0.98
10.1 0.99 0.98
10.2 1.10 1.03
11 1.04 0.96
12.0 1.05 1.02
12.1 1.01 1.00
12.2 1.57 1.05
13.0 0.92 1.04
13.1 0.94 0.95
13.2 0.92 0.92
14.0 0.83 0.90
14.1 0.99 0.98
14.2 1.02 0.98
15.0 1.12 1.01
15.1 1.00 0.98 
15.2 1.05 1.01
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Table 4.18 Effective Classroom Environments for 
Learning Mathematics— Fit Parameters
Item / Item Step Unweighted Fit (Outfit) Weighted Fit (INFIT)
1.0 1.10 1.09 
1.1 1.01 1.03 
1.2 1.16 1.13 
2 0.85 0.92 
3 0.86 0.90 
4 0.88 0.89 
5 0.91 0.93 
6.0 1.21 1.09 
6.1 1.01 1.00 
6.2 1.09 1.06 
7.0 1.23 1.15 
7.1 1.02 1.02 
7.2 1.10 1.09 
8 0.96 1.01 
9 1.00 1.02 
10 0.97 1.03 
11 1.04 1.04 
12 1.10 1.06 
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Table 4.19 Students’ Motivation to Learn 
Mathematics—Fit Parameters 
Item Step Unweighted Fit (Outfit) Weighted Fit (INFIT) 
1.0 0.72 0.90 
1.1 0.79 0.95 
1.2 0.92 0.95 
1.3 0.75 0.83 
2.0 1.21 1.00 
2.1 1.00 1.01 
2.2 0.98 0.99 
2.3 1.23 0.96 
3.0 0.68 0.87 
3.1 0.79 0.94 
3.2 0.90 0.94 
3.3 0.72 0.81 
4.0 1.14 0.98 
4.1 1.00 1.00 
4.2 0.99 0.99 
4.2 1.03 1.00 
5.0 2.52 0.98 
5.1 0.86 0.96 
5.2 0.96 0.97 
5.3 0.94 0.92 
6.0 2.10 1.23 
6.1 1.19 1.07 
6.2 1.13 1.03 
6.3 2.01 1.12 
7.0 1.36 1.07 
7.1 1.02 1.03 
7.2 1.04 1.01 
7.3 1.91 1.02 
8.0 1.01 0.99 
8.1 0.88 0.95 
8.2 0.96 0.97 
8.3 0.95 0.94 
9.0 2.61 1.00 
9.1 1.00 0.97 
9.2 0.96 0.96 
9.3 0.95 0.96 
10.0 3.70 1.06 
10.1 1.13 1.00 
10.2 1.01 1.00 
10.3 1.06 1.04 
11.0 2.63 1.06 
11.1 1.05 1.03 
11.2 0.97 0.99 
11.3 1.02 1.02 
12.0 2.53 1.04 
12.1 1.10 1.00 
12.2 0.99 0.99 
12.3 1.05 1.03 
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Estimating Individual Student Scores 
In the final step of the scaling analysis, scores for each student were estimated on each of 
the four scales using ConQuests maximum likelihood procedure. Individual student 
scores were estimated from available data from a total of 181,382 students for the scale 
effective school environments for learning to read and 188,117 students for the scale 
effective home environments for learning to read, both from 39 countries. Individual 
student scores were estimated for 209,251 students from 47 countries for the scale 
effective classroom environments for learning mathematics and for 219,451 students 
from 49 countries for the scale students’ motivation to learn mathematics.  
The student scores derived from the Rasch scaling are in logits with a mean of 
zero and a standard deviation of 1 across all students in the scaling. As explained in 
Chapter 3, the logit scores were converted into an international metric, with a mean of 10 
and a standard deviation of 2 to facilitate interpretation and reporting. 
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Summary 
The dimensionality analyses confirmed that it was possible to identify sets of variables 
for scaling in the PIRLS 2006 and TIMSS 2007 International Databases that were 
unidimensional within an acceptable range and could be used to construct global 
indicators of effective learning environments. Variables associated with the home 
environment for learning to read and the student motivation to learn mathematics 
constructs displayed considerable communality and are likely to be well-suited for Rasch 
scaling. Nevertheless, as expected from their more diverse conceptual definitions, the 
school environment and classroom environment constructs displayed somewhat less 
communality and some of the originally proposed variables had to be eliminated to meet 
the minimum criteria for unidimensionality.  
Once unidimensional sets of variables had been identified for each construct, it 
was straightforward to create a Rasch scale for each one. Analysis of item-scale fit 
revealed no misfitting items, and that each scale conformed to the Rasch model. This 
lends support to the idea that Rasch scaling is a viable approach for summarizing large 
amounts of background questionnaire data of varying formats. Finally, Rasch scores for 
each individual student were successfully estimated.  
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Phase 4: Reporting the Results for the Global Indicators 
Because this dissertation explored the possibility of an improved reporting strategy for 
TIMSS and PIRLS background questionnaire data, researching ways of presenting the 
results of the global indicators was an important step. The approach explored in this 
dissertation was to begin by displaying countries’ average scale results in exhibits similar 
to those produced for the TIMSS and PIRLS International Reports for the achievement 
results. Whereas the TIMSS and PIRLS International Reports use scale anchoring as a 
way to describe benchmarks of performance on the achievement scales, this research 
explored whether the respondent/item maps produced as part of the IRT scaling could be 
used to provide a meaningful interpretation of Rasch scale score differences like ICCS 
did for cognitive data (Fraillon, 2008). 
In this analysis phase, the possibility for developing descriptions based on the 
item maps of the scale regions was examined in detail. The final reporting step, as is done 
with TIMSS and PIRLS achievement results, would be to show the descriptions together 
with the percentages of students in the higher and lower regions of the scales. In 
summary, the idea was to develop displays of background data results corresponding to 
the percentages of students scoring at the TIMSS and PIRLS International Benchmarks of 
reading, mathematics, and science achievement. 
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Reporting Internationally Comparative Results for the Global 
Indicators 
Tables 4.20 through 4.23 provide the average score and standard deviation for each 
country on the four global indicator scales, with standard errors also shown. This type of 
display provides a sense of the variation in school, home, and classroom learning 
environments across countries. Countries’ mean values on the background scales are also 
reported in CIVED/ICCS and PISA. 
The scale values in Tables 4.20 through 4.23 are reported in an international 
metric with a mean of 10 and a standard deviation of 2. For example, those at least one 
standard deviation above the international mean, a scale score of 12 or higher, would 
have the characteristics of the high region. In contrast, those environments at least one 
standard deviation below the international mean, a scale score of 8 or lower, would have 
the characteristics of the low region. Although a different metric could be chosen for 
reporting TIMSS and PIRLS 2011, this metric has the advantage of removing negative 
values and at the same time being different from the two other common metrics in the 
TIMSS and PIRLS international reports: 1) achievement scores with a mean of 500 and a 
standard deviation of 100, and 2) percentages. 
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Table 4.20 Effective School Environments for Learning to Read— 
Mean Scale Scores, PIRLS 2006 (Fourth Grade) 
Iceland 13.2 (0.0) 2.0 (0.0)
United States 12.5 (0.2) 2.7 (0.1)
England 12.1 (0.2) 2.7 (0.2)
Denmark 12.0 (0.2) 2.1 (0.2)
New Zealand 12.0 (0.2) 2.4 (0.1)
Singapore 11.9 (0.0) 1.8 (0.0)
Scotland 11.5 (0.2) 1.9 (0.1)
Chinese Taipei 11.2 (0.1) 1.4 (0.1)
Belgium French 11.1 (0.2) 2.2 (0.1)
Sweden 11.0 (0.2) 1.7 (0.1)
Norway 10.8 (0.2) 1.7 (0.1)
Spain 10.8 (0.2) 2.1 (0.1)
Hong Kong (Sar) 10.7 (0.1) 1.8 (0.2)
Israel 10.7 (0.2) 2.3 (0.2)
Russian Federation 10.3 (0.1) 1.4 (0.1)
Belgium Flemish 10.2 (0.1) 1.3 (0.1)
Austria 10.1 (0.1) 1.7 (0.2)
France 10.1 (0.2) 2.1 (0.1)
International Average 10.0 (0.1) 2.0 (0.1)
Netherlands 9.9 (0.1) 1.5 (0.1)
Italy 9.9 (0.1) 1.7 (0.1)
Slovenia 9.8 (0.1) 1.4 (0.1)
Germany 9.8 (0.1) 1.8 (0.1)
Latvia 9.6 (0.1) 1.7 (0.1)
Georgia 9.5 (0.2) 1.7 (0.1)
Poland 9.5 (0.1) 1.5 (0.1)
Hungary 9.3 (0.1) 1.6 (0.1)
Macedonia 9.2 (0.1) 1.7 (0.1)
Lithuania 9.1 (0.1) 1.7 (0.1)
Indonesia 9.0 (0.1) 1.7 (0.2)
Iran 9.0 (0.1) 1.9 (0.1)
Qatar 8.9 (0.0) 1.8 (0.0)
Romania 8.9 (0.2) 2.0 (0.1)
Kuwait 8.7 (0.2) 1.9 (0.1)
Bulgaria 8.6 (0.2) 2.1 (0.1)
Trinidad And Tobago 8.5 (0.2) 2.1 (0.2)
Slovakia 8.4 (0.1) 1.7 (0.1)
Moldova 8.4 (0.1) 1.6 (0.1)
South Africa 7.6 (0.2) 2.8 (0.2)
Morocco 6.1 (0.2) 2.6 (0.2)
Luxembourg
1
- - - -
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available. 
1Insufficient data to report because school questionnaire was not administered.
International Metric
Average Score Standard Deviation 
Countries
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Table 4.21 Effective Home Environments for Learning to Read— 
Mean Scale Scores, PIRLS 2006 (Fourth Grade) 
Iceland 12.0 (0.0) 2.2 (0.0)
Norway 11.7 (0.1) 2.0 (0.0)
Sweden 11.7 (0.1) 2.0 (0.0)
Denmark 11.6 (0.1) 2.1 (0.0)
New Zealand 11.1 (0.1) 2.3 (0.0)
England 10.9 (0.1) 2.5 (0.0)
Scotland 10.9 (0.1) 2.4 (0.0)
Netherlands 10.8 (0.1) 2.0 (0.0)
Hungary 10.7 (0.1) 2.0 (0.0)
Germany 10.7 (0.1) 1.9 (0.0)
France 10.6 (0.1) 2.0 (0.0)
Belgium Flemish 10.6 (0.1) 1.8 (0.0)
Latvia 10.6 (0.1) 1.7 (0.0)
Israel 10.5 (0.1) 2.4 (0.0)
Slovenia 10.5 (0.1) 1.9 (0.0)
Singapore 10.4 (0.0) 1.9 (0.0)
Spain 10.4 (0.1) 2.3 (0.0)
Belgium French 10.3 (0.1) 1.9 (0.0)
Russian Federation 10.2 (0.1) 1.7 (0.0)
Austria 10.2 (0.1) 1.7 (0.0)
Slovakia 10.2 (0.1) 2.0 (0.1)
Luxembourg 10.2 (0.0) 1.9 (0.0)
Lithuania 10.1 (0.1) 1.8 (0.0)
International Average 10.0 (0.1) 2.0 (0.0)
Italy 9.9 (0.1) 1.9 (0.0)
Poland 9.8 (0.1) 1.9 (0.0)
Chinese Taipei 9.8 (0.1) 1.8 (0.0)
Trinidad And Tobago 9.7 (0.1) 1.8 (0.0)
Hong Kong (Sar) 9.7 (0.1) 1.9 (0.0)
Georgia 9.4 (0.1) 1.9 (0.1)
Bulgaria 9.3 (0.2) 2.8 (0.1)
Macedonia 9.2 (0.1) 1.8 (0.1)
Kuwait 9.1 (0.0) 1.8 (0.0)
Qatar 9.1 (0.0) 2.1 (0.0)
Moldova 8.7 (0.1) 1.9 (0.1)
Romania 8.7 (0.1) 2.4 (0.1)
South Africa 8.6 (0.1) 1.9 (0.0)
Indonesia 7.6 (0.1) 1.4 (0.0)
Iran 7.3 (0.1) 2.1 (0.1)
Morocco 7.2 (0.1) 1.9 (0.0)
United States1 - - - -
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available. 
1Insufficient data to report because home questionnaire was not administered.
International Metric
Average Score Standard Deviation 
Countries
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Table 4.22 Effective Classroom Environments for Learning to Mathematics— 
                        Mean Scale Scores, TIMSS 2007 (Eighth Grade) 
United States 12.9 (0.1) 2.4 (0.1)
Hungary 12.7 (0.2) 2.6 (0.2)
England 12.4 (0.2) 2.1 (0.1)
Scotland 11.6 (0.1) 1.7 (0.1)
Bulgaria 11.4 (0.1) 1.8 (0.1)
Czech Republic 11.4 (0.1) 1.5 (0.1)
Jordan 11.2 (0.2) 1.9 (0.1)
Australia 11.2 (0.1) 2.1 (0.1)
Romania 11.1 (0.2) 2.2 (0.1)
Georgia 10.9 (0.2) 1.9 (0.1)
Israel 10.8 (0.1) 2.0 (0.1)
Colombia 10.7 (0.3) 2.2 (0.1)
Korea, Rep. Of 10.7 (0.1) 2.0 (0.1)
Egypt 10.6 (0.2) 2.2 (0.1)
Qatar 10.6 (0.0) 2.3 (0.0)
Singapore 10.5 (0.1) 1.8 (0.1)
Malaysia 10.5 (0.2) 2.0 (0.1)
Armenia 10.4 (0.1) 2.3 (0.1)
Malta 10.4 (0.0) 1.6 (0.0)
Serbia 10.3 (0.2) 2.1 (0.2)
Bahrain 10.3 (0.1) 2.1 (0.1)
Lebanon 10.3 (0.2) 2.3 (0.2)
Chinese Taipei 10.2 (0.2) 1.8 (0.1)
Lithuania 10.2 (0.1) 1.8 (0.1)
Oman 10.1 (0.2) 2.2 (0.2)
International Average 10.0 (0.1) 2.0 (0.1)
Sweden 9.9 (0.1) 1.7 (0.1)
Palestinian Nat’l Auth. 9.8 (0.1) 1.7 (0.1)
Japan 9.8 (0.1) 1.8 (0.1)
Cyprus 9.7 (0.1) 1.6 (0.1)
Bosnia And Herzegovina 9.7 (0.2) 2.1 (0.1)
Italy 9.6 (0.1) 1.9 (0.1)
Norway 9.6 (0.1) 1.4 (0.1)
Hong Kong Sar 9.5 (0.2) 1.8 (0.1)
Slovenia 9.3 (0.1) 1.5 (0.0)
Kuwait 9.2 (0.2) 1.8 (0.2)
Turkey 9.1 (0.2) 2.0 (0.1)
Tunisia 9.1 (0.2) 1.8 (0.1)
Saudi Arabia 8.9 (0.2) 2.1 (0.1)
Ghana 8.8 (0.2) 2.3 (0.1)
Syrian Arab Republic 8.7 (0.1) 2.0 (0.1)
Indonesia 8.7 (0.2) 2.2 (0.2)
El Salvador 8.3 (0.2) 2.1 (0.2)
Iran, Islamic Rep. Of 8.2 (0.2) 2.4 (0.2)
Thailand 8.0 (0.1) 1.6 (0.1)
Morocco 7.9 (0.3) 2.4 (0.1)
Botswana 7.5 (0.2) 2.1 (0.1)
Algeria 7.1 (0.2) 2.4 (0.2)
Russian Federation1 - - - -
Ukraine1 - - - -
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available. 
1 Insufficient data to report because 8 out of 12 analysis variables were not administered.
International Metric
Average Score Standard Deviation 
Countries
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Table 4.23 Students’ Motivation to Learn Mathematics— 
Mean Scale Scores, TIMSS 2007 (Eighth Grade) 
Morocco 11.4 (0.1) 2.2 (0.1)
Jordan 11.3 (0.1) 2.4 (0.1)
Algeria 11.3 (0.0) 2.1 (0.0)
Oman 11.2 (0.0) 2.0 (0.0)
Tunisia 11.1 (0.1) 2.5 (0.0)
Egypt 11.1 (0.1) 2.0 (0.0)
Ghana 10.9 (0.1) 2.0 (0.0)
Syrian Arab Republic 10.9 (0.1) 2.2 (0.0)
Bahrain 10.8 (0.0) 2.4 (0.0)
Kuwait 10.7 (0.1) 2.5 (0.0)
Qatar 10.7 (0.0) 2.7 (0.0)
Palestinian Nat’l Auth. 10.6 (0.1) 2.3 (0.0)
Colombia 10.6 (0.1) 1.9 (0.0)
Botswana 10.6 (0.0) 1.8 (0.0)
Turkey 10.5 (0.1) 2.2 (0.0)
El Salvador 10.5 (0.0) 1.6 (0.0)
Indonesia 10.4 (0.0) 1.4 (0.0)
Lebanon 10.4 (0.1) 2.3 (0.0)
Iran, Islamic Rep. Of 10.4 (0.1) 2.2 (0.0)
Saudi Arabia 10.3 (0.1) 2.1 (0.0)
Israel 10.2 (0.1) 2.2 (0.0)
Thailand 10.0 (0.0) 1.4 (0.0)
International Average 10.0 (0.0) 2.0 (0.0)
United States 9.9 (0.0) 2.2 (0.0)
Malaysia 9.9 (0.0) 1.5 (0.0)
Singapore 9.9 (0.0) 2.2 (0.0)
Georgia 9.9 (0.1) 1.9 (0.0)
Armenia 9.9 (0.1) 2.4 (0.0)
Cyprus 9.8 (0.0) 2.3 (0.0)
Ukraine 9.8 (0.1) 1.8 (0.0)
Russian Federation 9.7 (0.0) 1.8 (0.0)
Scotland 9.6 (0.0) 1.8 (0.0)
Bosnia And Herzegovina 9.6 (0.1) 2.4 (0.0)
England 9.6 (0.1) 1.7 (0.0)
Lithuania 9.5 (0.0) 1.7 (0.0)
Norway 9.5 (0.0) 1.9 (0.0)
Romania 9.5 (0.1) 1.9 (0.0)
Australia 9.4 (0.1) 1.9 (0.1)
Bulgaria 9.4 (0.1) 2.1 (0.0)
Malta 9.3 (0.0) 1.9 (0.0)
Serbia 9.3 (0.1) 2.2 (0.1)
Sweden 9.3 (0.0) 1.6 (0.0)
Hungary 9.2 (0.0) 1.8 (0.0)
Italy 9.1 (0.0) 1.9 (0.0)
Hong Kong Sar 9.1 (0.1) 1.8 (0.0)
Czech Republic 9.0 (0.0) 1.7 (0.0)
Slovenia 8.9 (0.0) 1.6 (0.0)
Korea, Rep. Of 8.6 (0.0) 1.8 (0.0)
Chinese Taipei 8.5 (0.1) 2.2 (0.0)
Japan 8.3 (0.0) 1.6 (0.0)
() Standard errors appear in parentheses.  
A dash (-) indicates comparable data are not available. 
International Scale
Average Score Standard Deviation 
Countries
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From the perspective of considering the validity of the results of the global 
constructs, it was a reassuring sign to learn that the average scale values for the PIRLS 
and TIMSS countries turned out to be as might be anticipated. In general, the country-by-
country results found in Tables 4.20 through 4.23 are consistent with previous TIMSS 
and PIRLS findings about the factors that influence reading and mathematics 
achievement. That is, the first three global indicators of school, home, and classroom 
environments (Tables 4.20-4.22, respectively) each have a major aspect related to 
availability of economic and educational resources. Thus, it is consistent that, on average, 
developing countries would have lower values than developed countries on these three 
learning environment scales. At first glance, the results concerning students’ motivation 
to learn mathematics may appear counterintuitive, since the top-achieving countries in 
TIMSS mathematics (Singapore, Chinese Taipei, Korea, Hong Kong, and Japan) have 
some of the lower average values on the scale. However, this finding is consistent with 
every TIMSS assessment since 1995. In addition to belonging to a culture that 
encourages humility, the rigor of the mathematics curriculum combined with the intense 
competition to be accepted into the top universities may require long hours of difficult 
study and, thus, affect students’ enthusiasm for learning the subject.  
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Using Respondent/Item Maps to Describe Global Indicator 
Results 
To better understand the average scale score results presented in Tables 4.20 through 
4.23, the respondent/item maps for the global indicator scales were evaluated. The aim 
was to explore the feasibility of using the maps to develop descriptions of the background 
characteristics associated with higher or lower scale values. This section discusses the 
application of this approach for the four global indicator scales. 
Respondent/Item Map of Effective School Environments for Learning 
to Read 
Figure 4.5 shows the respondent/item map for the Rasch scale of effective school 
environments for learning to read. Students and items are displayed on the same scale, 
with a histogram of the distribution of students shown to the left of the vertical line and 
item locations shown to the right of the vertical line (indicated by item numbers). For the 
Rasch scales to provide reliable information about students, items should be located on 
the scale where there are students. The respondent/item map in Figure 4.5 meets this 
condition.  
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Figure 4.5 Respondent/Item Map for Effective School Environments for Learning 
to Read, PIRLS 2006 (Fourth Grade) 
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In Figure 4.5 the location of each item number corresponds to its cumulative 
threshold parameter. The threshold parameter is the location on the scale at which 
respondents have a 50% probability of scoring in a category or higher, and a less than 
50% probability of scoring below that category. Most item numbers have suffices .1 and 
.2, which correspond to response categories (presented earlier in Table 4.12). For 
dichotomous items, only the item number is shown. For example, item 7 represents the 
principals’ perception of students’ desire to do well in school. Category 0 indicates that 
principals rated their students’ desire to do well in school “very low”, “low”, or 
“medium”. Category 1 corresponds to a “high” principal rating and category 2 to “very 
high”. On the map, item 7.2 corresponds to the threshold for principals’ likely report that 
the students in their school have a “very high” desire to do well in school, while item 7.1 
indicates a “high” and item 7.0 a “medium”, “low”, or “very low” principal response to 
be most probable.  
Similarly, item 1 represents the variable named Index of Economic Well-being of 
Student Population (EWP). It has three categories as follows: 0 =Low, 1 = Medium, and 
2 = High. The high category (2) indicates the best school learning environment, with few 
of the students from disadvantaged homes. The schools in the low category (0) have at 
least one fourth of the students from disadvantaged homes (Detailed analysis notes for 
the EWP index, including the questionnaire items used to construct it, are provided in 
Table E.1 in the Appendix.) Thus, item 1.2 on the map, corresponds to the threshold for 
the “high” category of the EWP index, indicating that students above this level are more 
likely than not to be in schools with few (less than 25%) disadvantaged students than 
their counterparts. Item 1.1 corresponds to the threshold for the “medium” category. That 
is, their principals reported that some students (25-75%) are from disadvantaged homes. 
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Below that threshold in the low category (item 1.0) students are more likely than their 
counterparts to be in schools where at least one-fourth of the students are from 
disadvantaged homes. 
Referring back to the respondent/item map in Figure 4.5, the logit scale is shown 
down the far left hand side ranging from 3 to -3. To provide a base for describing three 
parts on the scale, the item map in Figure 4.5 has been divided into three regions which 
are delineated by lines labeled 25th percentile and 75th percentile. The 25th percentile is 
located at -0.5 logits on the trait continuum and the 75th percentile is located at 0.59 
logits. In other words, 25% of the students are located on the scale at -0.5 logits or below 
and another 25% at 0.59 logits or above. The remaining 50% have a scale score between  
-0.5 logits and 0.59 logits. In the international metric for reporting average scale score 
results in Table 4.20, the 25th percentile corresponds to a score of approximately 9.0 
while the 75th percentile equals 11.2. 
In order to provide as much information about the regions of the school 
environment scale as possible there should be a sufficient number of items located in 
each region. The respondent/item map in Figure 4.5 shows that this condition is met. 
However, there are more items located in the low region of the scale than there are in the 
high region. 
Table 4.24 describes the three regions of the scale by listing the item response 
categories that are located in each region on the respondent/item map. From the 
information in Table 4.24 it is clear, that students in the high region are in better school 
situations than those in the low region. According to principals, schools in the high region 
are described as at the threshold for serving a relatively advantaged population of 
students (that is, at least 50% likely or more likely than not). For example, some students 
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(at 25%) are from advantaged homes, few (less than 25%) are from disadvantaged 
homes, and no students are eligible for free or reduced price lunches. The reading 
curriculum is more likely to be rigorous with an emphasis on inferencing and interpreting 
texts beginning in the second grade. That is, by the fourth grade students essentially have 
learned to read and are reading to learn. Finally, it is more likely that the teachers are 
very satisfied and have very high expectations for student achievement, and that the 
students are very motivated to learn and receive high levels of academic support from 
their parents. In comparison, students in the medium and low regions of the scale are 
more likely than not to be in progressively less favorable school situations. 
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Table 4.24 Effective School Environments for Learning to Read—Description of the Scale PIRLS 2006, Fourth Grade 
  Region of the Scale 
Aspect of the Construct Map High Region (75th Percentile and Above) 
Medium Region  
(Between 25th and 75th Percentile) Low Region (25th Percentile and Below) 
 
Students are in schools in an 
economically advantaged 
neighborhoods 
Item 1.2 – Principal reports that no students 
receive free or reduced price lunch, less than 
25% are from economically disadvantaged 
homes, and more than 25% are from 
economically advantaged homes 
Item 2.2 – Principal reports that more than 
50% of students enter school with early 
literacy skills 
Item 2.1 – Principal reports that 25-50% of 
students enter school with early literacy skills 
Item 1.1 – Principal reports that some 
students receive free or reduced price lunch, 
between 25-75% come from economically 
disadvantaged homes, and between 25%-
75% from economically advantaged homes 
Students are in schools that are 
organized effectively for instruction 
Item 4 – Principal reports that there is an 
emphasis on advanced reading skills (inferencing 
and interpreting texts) in second grade (at least 
two grades below target grade) 
 Item 3 – Principal reports that there is an 
emphasis on basic reading skills in first grade 
(at least three grades below target grade)  
Students are in schools with a 
positive school climate 
Item 5.2 – Principal perceives teachers’ job 
satisfaction “very high” 
 Item 5.1 – Principal perceives teachers’ job 
satisfaction “high” 
Item 6.2 – Principal perceives teachers’  
expectations for student achievement “very high”  
 Item 6.1 – Principal perceives teachers’  
expectations for student achievement “high” 
Item 7.2 – Principal perceives students’ desire to 
do well in school “very high” 
Item 7.1 – Principal perceives students’ desire 
to do well in school “high” 
 
 Item 8.2 – Principal perceives students’ regard 
for school property “very high or high”  
Item 8.1 – Principal perceives students’ 
regard for school property “medium” 
  Item 9 – Principal reports that absenteeism is 
not a problem or a minor problem  
Item 10 – Principal reports that classroom 
behavior is not a problem or a minor problem  
Item 11 – Principal reports that violent 
behavior is not a problem or a minor problem  
Students are schools with quality 
resources available 
 Item 12.2 – Principal reports that school has 
library with more than 2,000 books  
Item 12.1 – Principal reports that school has 
library with 2,000 books or less 
 Item 13.2 – Principal reports no resource 
shortages  
Item 13.1 – Principal reports little resource 
shortages 
Students are in schools with parents 
involved 
  Item 14 – Principal reports that school events 
are provided 4 or more times a year 
 Item 15.2 – Principal reports that more than 
50% of parents are engaged in school  
Item 15.1 – Principal reports that 11-50% of 
parents are engaged in school  
Item 16.2 – Principal perceives parental support 
for student achievement “very high or high” 
 Item 16.1 - Principal perceives parental 
support for student achievement “medium” 
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Table 4.25 shows the percentages of students in the high, medium, and low 
regions of the effective school environments for learning to read scale, together with their 
average achievement in reading (standard errors are shown in parenthesis). Considering 
the item/respondent mapping results in conjunction with the percentages of students in 
each scale region may enable countries to better understand their mean scale scores on 
the constructs. In most countries, students in the high region have significantly higher 
achievement than students in the low regions and in a dozen or so countries more than 
one third of the students are in the low category.
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Table 4.25 Distribution of Effective School Environments for Learning To Read,   
PIRLS 2006 (Fourth Grade) 
Iceland 72.4 (0.3) 512.2 (1.5) 26.6 (0.3) 508.7 (2.2) 1.0 (0.0) ~ ~
United States 59.5 (4.5) 554.0 (3.3) 34.8 (3.7) 523.9 (4.0) 5.7 (1.8) 494.3 (8.9)
New Zealand 58.5 (3.3) 542.8 (3.2) 33.8 (3.4) 525.2 (4.5) 7.7 (1.8) 484.5 (9.9)
England 54.7 (3.6) 563.0 (3.8) 36.3 (3.8) 520.7 (5.6) 9.1 (2.3) 498.8 (8.6)
Singapore 53.8 (0.0) 563.7 (3.9) 43.9 (0.0) 553.9 (5.3) 2.3 (0.0) 515.4 (23.8)
Denmark 50.5 (4.3) 555.0 (3.2) 44.8 (4.2) 540.3 (3.9) 4.7 (1.8) 522.7 (7.3)
Scotland 45.5 (4.8) 537.3 (4.7) 48.3 (4.9) 521.1 (4.7) 6.2 (2.3) 520.3 (13.3)
Belgium French 44.7 (5.0) 509.0 (4.8) 38.9 (4.4) 503.7 (3.6) 16.4 (3.6) 467.2 (6.4)
Chinese Taipei 34.1 (4.3) 539.2 (3.6) 61.1 (4.5) 535.0 (2.5) 4.8 (1.8) 513.4 (6.0)
Spain 33.7 (3.8) 530.8 (3.3) 47.3 (4.1) 512.4 (3.3) 19.0 (3.1) 483.3 (7.9)
Hong Kong (Sar) 33.7 (3.7) 572.8 (3.8) 51.3 (4.1) 560.2 (3.2) 15.1 (3.3) 557.7 (7.0)
Sweden 30.9 (3.9) 553.3 (3.3) 62.8 (4.0) 549.3 (3.0) 6.3 (2.1) 526.2 (6.5)
Israel 30.6 (3.6) 536.6 (8.1) 52.0 (4.0) 519.6 (5.6) 17.4 (3.2) 449.5 (15.1)
Norway 30.4 (4.6) 502.4 (5.3) 63.5 (5.1) 496.9 (2.9) 6.1 (2.2) 483.4 (7.6)
International Average 22.3 (0.5) 523.8 (1.7) 47.5 (0.6) 504.2 (1.0) 30.2 (0.5) 479.5 (1.3)
France 21.1 (3.6) 540.1 (3.0) 50.9 (4.8) 527.5 (2.9) 28.0 (3.8) 495.9 (3.8)
Russian Federation 18.3 (2.9) 584.7 (6.8) 67.1 (3.7) 565.5 (4.0) 14.6 (2.2) 536.2 (8.7)
Germany 15.0 (2.5) 559.7 (4.7) 55.2 (3.7) 557.7 (2.3) 29.8 (3.1) 524.5 (4.0)
Austria 14.9 (3.0) 553.5 (4.4) 65.2 (3.9) 541.0 (2.7) 19.9 (3.4) 518.1 (4.3)
Belgium Flemish 14.1 (3.4) 554.8 (4.1) 71.2 (4.4) 549.0 (2.2) 14.6 (3.3) 527.7 (5.7)
Italy 13.9 (2.6) 573.9 (7.2) 57.8 (4.1) 551.7 (3.6) 28.2 (4.0) 540.0 (5.8)
Georgia 13.7 (3.0) 470.3 (8.0) 47.5 (4.1) 472.3 (5.3) 38.9 (4.4) 469.3 (5.8)
Qatar 11.5 (0.1) 392.5 (3.3) 36.5 (0.2) 352.9 (2.0) 52.0 (0.2) 342.7 (1.7)
Latvia 10.9 (2.4) 564.9 (6.9) 51.8 (4.3) 543.6 (3.0) 37.3 (4.0) 530.0 (4.4)
Slovenia 10.2 (2.7) 520.5 (8.6) 64.3 (4.1) 521.9 (2.4) 25.5 (3.8) 520.0 (4.1)
Netherlands 10.0 (2.8) 551.0 (6.2) 66.4 (4.3) 551.1 (1.7) 23.5 (3.7) 532.2 (4.4)
Bulgaria 8.6 (2.3) 572.1 (9.2) 35.6 (4.0) 567.2 (6.0) 55.8 (4.2) 530.5 (6.3)
South Africa 8.5 (1.6) 506.2 (23.4) 14.3 (2.3) 306.9 (21.9) 77.2 (2.6) 277.8 (4.6)
Kuwait 8.4 (2.3) 338.6 (16.1) 35.3 (4.2) 346.0 (8.2) 56.3 (4.0) 314.5 (6.1)
Lithuania 8.0 (2.5) 555.0 (7.0) 42.1 (3.8) 538.5 (2.3) 49.9 (4.0) 533.0 (2.6)
Poland 7.8 (2.3) 525.8 (7.9) 58.0 (4.0) 521.9 (3.5) 34.2 (4.0) 513.6 (3.7)
Macedonia 7.5 (2.3) 496.1 (18.5) 52.9 (4.7) 461.8 (6.9) 39.6 (4.6) 416.1 (8.8)
Romania 6.4 (2.4) 536.2 (8.5) 41.6 (4.2) 506.2 (5.7) 52.0 (4.4) 469.8 (6.5)
Iran 6.3 (1.6) 493.4 (10.5) 52.2 (3.7) 436.0 (4.8) 41.5 (3.7) 390.9 (5.7)
Hungary 6.0 (2.1) 563.4 (18.3) 61.7 (4.2) 558.9 (3.3) 32.3 (3.9) 531.1 (6.7)
Indonesia 5.3 (1.8) 409.3 (25.3) 47.7 (4.1) 412.3 (6.3) 47.0 (4.2) 396.5 (5.5)
Trinidad And Tobago 4.5 (1.9) 517.0 (28.8) 41.3 (4.6) 464.4 (6.0) 54.2 (4.6) 408.0 (7.2)
Moldova 2.0 (1.2) ~ ~ 36.2 (4.3) 505.4 (5.3) 61.7 (4.3) 496.7 (3.7)
Slovakia 1.8 (1.1) ~ ~ 40.3 (3.9) 543.2 (3.1) 57.9 (4.0) 521.3 (4.1)
Morocco 1.8 (1.2) ~ ~ 13.2 (3.1) 389.1 (16.8) 85.0 (3.0) 316.3 (8.2)
Luxembourg1 - - - - - - - - - - - -
A tilda (~) indicates insufficient data to report achievement.
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available.                                                         
1Insufficient data to report because school questionnaire was not administered.
High Region Medium Region Low Region
2006 
Percent of 
Students
Countries Average 
Achievement
2006 
Percent of 
Students
Average 
Achievement
2006 
Percent of 
Students
Average 
Achievement
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Respondent/Item Map of Effective Home Environments for Learning 
to Read 
Figure 4.6 shows the respondent/item map for the scale of effective home environments 
for learning to read. The 25th percentile is located at -.61 logits, which corresponds to a 
score of approximately 8.8 in the international metric. The 75th percentile is located at 
0.64 logits, which corresponds to a score of approximately of 11.3 in the international 
metric. The item locations were well targeted to the student distribution, however, again 
with a somewhat larger number of items located in the low end of the scale relative to the 
high end. 
Table 4.26 provides the table listing item responses by the high, medium, and low 
region of the scale effective home environments for learning to read. Table 4.27 provides 
the percentages of students in each of these regions together with their average 
achievement in reading. According to parents, homes in the high region generally have 
more supportive environments for learning to read than those in the low region. Parents 
in the high region are more likely to have a university degree than not, which goes along 
with other positive attributes such as the availability of literacy resources in the home. In 
comparison, students in the medium and low regions of the scale are progressively less 
likely to be in homes with these favorable characteristics. Also, parents in the high region 
likely spend more time on literacy activities than those in the medium and low region 
during the child’s preprimary years, a factor which has shown to influence student 
learning success in reading over repeated cycles of PIRLS. 
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Figure 4.6 Respondent/Item Map for Effective Home Environments for Learning 
to Read, PIRLS 2006 (Fourth Grade) 
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          XXXXXX|7.2 
       XXXXXXXXX|4.2 
          XXXXXX|5.2 
        XXXXXXXX|6.2 
           XXXXX|3.3__________________________________25% Percentile 
            XXXX| 
         XXXXXXX|8.2 10.1 
             XXX|1.2 7.1 
  -1         XXX|       
             XXX|4.1 6.1   
              XX|5.1 14.1 
              XX|15.1 
               X|3.2 8.1 9.2    Low Region     
              XX| 
               X|11 
               X|1.1 
                | 
  -2           X|       
                |3.1 
                |2.1 9.1 
                | 
                |13.1 
                | 
               X| 
                | 
                | 
  -3            |    
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               X| 
================================= 
Each 'X' represents _BIG_ cases 
The labels for thresholds show the levels of 
    item, and category, respectively  
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Table 4.26 Effective Home Environments for Learning to Read—Description of the Scale PIRLS 2006, Fourth Grade 
  Region of the Scale 
Aspect of the Construct Map High Region (75th Percentile and Above) 
Medium Region  
(Between 25th and 75th Percentile) Low Region (25th Percentile and Below) 
 
Students are in homes with 
economic, social, and 
educational resources 
Item 1.4 – Either parent finished university 
degree or higher 
Item 1.3 – Either parent finished post-secondary 
education (but not university) 
Item 1.2 – Either parent finished upper-secondary 
education  
Item 1.1 – Either parents finished lower-secondary 
education  
 Item 2.2 – Both parents work full time  Item 2.1 – Either parent works full-time 
 Item 3.5 – Either parent works in professional job 
Item 3.4 – Either parent is small business owner  
Item 3.3 – Either parent works in a clerical job  
Item 3.2 – Either parent works in semi-professional job 
Item 3.1 – Either parent works as general laborer 
Item 4.3 – Students report five educational 
resources in the home (e.g., computer and 
study desk) 
Item 4.2 – Students report four educational 
resources in the home  
Item 4.1 – Students report no more than three 
educational resources in the home 
Item 5.3 – Students report more than 100 
books in the home  
Item 5.2 – Students report 26-100 books in the 
home  
Item 5.1 – Students report 11-25 books in the home  
 Item 6.3 – Parents report more than 100 books in 
the home  
Item 6.2 – Parents report 26-100 books in the home 
Item 6.1 – Parents report 11-25 books in the home 
 Item 7.3 – Parents report more than 50 children’s 
books in the home  
Item 7.2 – Parents report 26-50 children’s books in 
the home 
Item 7.1 – Parents report 11-25 children’s books in the 
home  
 
 Item 8.3 – Parents report that child attended 
preschool for 3 years or longer 
Item 8.2 – Parents report that child attended preschool 
between 2 and 3 years  
Item 8.1 – Parents report that child attended preschool 
less than 2 years  
  Item 9.2 – Parents report that family is very well-off, 
somewhat well off, or average 
Item 9.1 – Parents report that family is not very well-off  
Students are in homes with 
emphasis on literacy 
development 
Item 10.2 – Parents report that they “often” 
engaged child in early literacy activities 
before starting school 
 Item 10.1 – Parents report that they “sometimes” 
engaged child in early literacy activities before starting 
school 
  Item 11 – Parents report that they currently talk to child 
about reading at least “once or twice a week” 
Item 12.2 – Parents report that they “often” 
talked to child about reading during 
preprimary years 
Item 12.1 – Parents report that they “sometimes” 
talked to child about reading during preprimary years 
 
Students are in homes with 
parents with positive attitude 
toward reading 
 Item 13.2 – Parents “agree a lot” or “agree a little” 
that they like reading  
Item 13.1 – Parents “disagree a lot” or “disagree a little” 
that they like reading 
 Item 14.2 – Parents read 6 hours or more per week  Item 14.1 – Parents read 1-5 hours a week 
 Item 15.2 – Parents read for enjoyment “every or 
almost every day”  
Item 15.1 – Parents read for enjoyment “once or twice 
a week” 
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Table 4.27 Distribution of Effective Home Environments for Learning to Read,  
                                    PIRLS 2006 (Fourth Grade) 
Iceland 57.9 (0.8) 529.2 (1.6) 38.1 (0.8) 490.0 (2.0) 4.0 (0.3) 448.0 (5.9)
Norway 55.9 (1.3) 516.7 (2.6) 39.2 (1.3) 479.4 (3.5) 4.9 (0.4) 443.5 (7.0)
Sweden 54.3 (1.7) 568.0 (2.5) 41.2 (1.6) 531.8 (2.5) 4.6 (0.5) 490.4 (6.6)
Denmark 52.7 (1.6) 564.1 (2.4) 41.7 (1.4) 531.9 (2.8) 5.7 (0.6) 489.0 (6.4)
New Zealand 43.3 (1.2) 564.6 (1.9) 44.8 (1.1) 521.2 (2.4) 11.9 (0.6) 459.7 (4.2)
England 42.3 (1.3) 573.5 (3.2) 43.2 (0.9) 529.1 (2.7) 14.6 (0.9) 475.3 (4.6)
Scotland 40.7 (1.5) 557.4 (3.3) 44.4 (1.3) 517.1 (2.8) 14.9 (0.8) 477.0 (4.0)
Netherlands 37.0 (1.6) 569.4 (1.9) 50.8 (1.3) 539.9 (1.4) 12.2 (1.1) 511.5 (4.2)
Hungary 35.0 (1.7) 590.5 (2.5) 52.0 (1.4) 540.9 (2.6) 13.0 (1.3) 485.4 (5.9)
Israel 34.1 (1.3) 559.6 (4.1) 46.8 (1.1) 510.0 (3.5) 19.1 (1.0) 450.5 (5.5)
Germany 33.5 (1.3) 582.8 (2.1) 54.6 (1.1) 542.8 (2.2) 11.9 (0.7) 491.4 (3.0)
Spain 30.7 (1.4) 543.5 (2.7) 49.5 (1.1) 511.1 (2.1) 19.8 (1.2) 472.6 (4.7)
Belgium Flemish 29.9 (1.3) 574.7 (1.9) 58.6 (1.1) 542.1 (1.9) 11.5 (0.8) 500.8 (3.0)
Latvia 29.6 (1.3) 567.6 (2.7) 60.3 (1.2) 535.5 (2.4) 10.1 (0.8) 495.4 (5.3)
Belgium French 29.6 (1.5) 536.7 (2.6) 53.6 (1.2) 495.0 (2.2) 16.9 (1.3) 450.6 (4.3)
Slovenia 29.3 (1.2) 558.0 (2.4) 57.1 (1.0) 513.8 (2.0) 13.6 (0.8) 475.0 (4.4)
France 28.2 (1.4) 558.3 (2.5) 57.6 (1.1) 516.4 (1.7) 14.2 (0.9) 472.5 (2.9)
Singapore 27.9 (0.8) 599.6 (3.0) 56.8 (0.8) 554.8 (2.8) 15.3 (0.7) 496.5 (4.0)
Luxembourg 26.1 (0.5) 598.6 (1.7) 54.4 (0.7) 554.1 (1.5) 19.4 (0.6) 510.2 (2.0)
International Average 25.6 (0.2) 545.7 (1.0) 49.2 (0.2) 501.8 (0.5) 25.2 (0.2) 455.5 (0.8)
Slovakia 25.3 (1.1) 572.5 (2.3) 59.1 (1.3) 533.3 (2.2) 15.6 (1.2) 454.5 (7.0)
Russian Federation 24.2 (1.1) 598.3 (3.7) 60.7 (1.0) 563.0 (3.0) 15.2 (1.0) 518.1 (5.3)
Lithuania 22.3 (1.2) 569.3 (2.3) 57.9 (1.0) 535.9 (1.5) 19.7 (0.9) 503.9 (3.0)
Austria 22.3 (1.2) 576.7 (2.8) 62.8 (1.1) 537.1 (1.9) 15.0 (0.9) 486.3 (3.7)
Bulgaria 22.0 (1.5) 597.5 (3.9) 43.9 (1.7) 551.8 (3.9) 34.1 (2.3) 509.3 (7.9)
Italy 19.1 (1.1) 588.7 (3.4) 57.7 (1.3) 551.7 (2.8) 23.2 (1.2) 520.2 (4.7)
Chinese Taipei 19.0 (1.1) 576.6 (2.6) 56.6 (0.8) 538.5 (1.7) 24.4 (1.0) 496.1 (2.8)
Poland 18.9 (1.0) 571.9 (3.6) 55.8 (1.2) 519.9 (2.4) 25.3 (1.3) 479.3 (3.4)
Hong Kong (Sar) 18.5 (1.3) 582.2 (2.3) 51.0 (1.0) 567.4 (2.3) 30.5 (1.5) 547.2 (3.7)
Trinidad And Tobago 15.3 (0.8) 504.5 (6.0) 61.1 (1.1) 438.8 (4.9) 23.5 (1.3) 382.6 (6.0)
Georgia 12.6 (1.0) 514.2 (4.5) 55.3 (1.4) 477.8 (3.0) 32.1 (1.8) 442.3 (4.8)
Romania 10.7 (1.3) 568.4 (3.9) 44.7 (1.7) 515.9 (3.4) 44.6 (2.3) 444.2 (7.3)
Qatar 10.6 (0.3) 379.5 (4.2) 50.9 (0.6) 367.3 (2.0) 38.5 (0.6) 330.0 (1.8)
Macedonia 10.0 (0.8) 514.9 (6.8) 53.4 (1.4) 458.0 (4.4) 36.6 (1.6) 400.4 (4.4)
Kuwait 8.4 (0.5) 363.6 (7.6) 55.2 (1.2) 346.7 (4.3) 36.3 (1.3) 302.8 (5.8)
Moldova 7.6 (0.7) 546.5 (7.2) 46.0 (1.6) 512.4 (3.2) 46.4 (1.7) 479.9 (4.1)
South Africa 6.3 (0.7) 479.5 (16.7) 40.0 (1.0) 323.6 (6.5) 53.7 (1.3) 266.4 (3.5)
Iran 3.0 (0.4) 544.8 (6.3) 22.3 (1.4) 475.7 (3.5) 74.7 (1.7) 399.7 (3.2)
Morocco 2.1 (0.4) ~ ~ 20.4 (1.2) 360.1 (7.5) 77.5 (1.4) 310.1 (7.1)
Indonesia 1.0 (0.3) ~ ~ 21.0 (1.4) 438.2 (4.7) 78.0 (1.5) 394.6 (4.1)
United States1 - - - - - - - - - - - -
Average 
Achievement
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available.                           A tilda  (~) indicates insufficient data to report achievement. 
1 Insufficient data to report because home questionnaire was not administered.
High Region Medium Region Low Region
2006 
Percent of 
Students
Average 
Achievement
2006 
Percent of 
Students
Average 
Achievement
2006 
Percent of 
Students
Countries
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Respondent/Item Map of Effective Classroom Environments for 
Learning Mathematics 
Figure 4.7 shows the respondent/item map for effective classroom environments for 
learning mathematics. The 25th percentile is located at -.54 logits on the ability scale and 
the 75th percentile at 0.81 logits, corresponding to scores of approximately 8.9 and 11.8 in 
the international metric, respectively. The person distribution has a slight positive skew, 
so that the 75th percentile is located higher on the scale (close to 1 standard deviation 
above the mean) than for the remaining scales in this analysis. Nevertheless, the items are 
well targeted to students. 
Table 4.28 provides the table listing item responses for the scale of effective 
classroom environments for learning mathematics, followed by Table 4.29 which 
provides the percentages of students in each region together with their average 
mathematics achievement.  
According to teachers classrooms in the high region are more supportive 
situations for learning mathematics than those in the low region. Teachers in the high 
region are likely more educated with a Master’s degree than just with a Bachelor’s 
degree. Also, according to teachers’ reports, the mathematics curriculum is more 
demanding, because all the TIMSS algebra, geometry, and data and chance topics have 
been taught before the eighth grade. Teachers also reported more frequent use of 
problem-solving strategies in mathematics instruction, which TIMSS has shown to foster 
students’ learning success in mathematics. Classroom environments associated with items 
located in the medium and low regions of the scale are likely to be less favorable 
situations for learning mathematics. 
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Figure 4.7 Respondent/Item Map for Effective Classroom Environments for 
Learning Mathematics, TIMSS 2007 (Eighth Grade) 
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Each 'X' represents _BIG_ cases 
The labels for thresholds show the levels of 
    item, and category, respectively 
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Table 4.28 Effective Classroom Environments for Learning Mathematics—Description of the Scale TIMSS 2007 , Eighth Grade 
  Region of the Scale 
Aspect of the Construct Map High Region (75th Percentile and Above) 
Medium Region  
(Between 25th and 75th Percentile) Low Region (25th Percentile and Below) 
 
Students are in classrooms with well-
prepared teacher 
Item 1.2 – Teacher finished master’s degree   Item 1.1 – Teacher finished bachelor’s degree 
 Item 4 – Teacher feels “very well 
prepared” to teach ALL TIMSS 
geometry topics 
Item 5 – Teacher feels “very well 
prepared” to teach ALL TIMSS data 
and chance topics 
Item 2 – Teacher feels “very well prepared” to 
teach ALL TIMSS number topics 
 
Item 3 – Teacher feels “very well prepared” to 
teach ALL TIMSS algebra topics 
Students are in classrooms with students 
with good learning prerequisites 
 
 Item 6.2 – Teacher reports no 
limitations on instruction due to 
student factors  
Item 6.1 – Teacher reports little limitations on 
instruction due to student factors  
 
Students are in classrooms with resources 
and technology available 
 Item 7.2 – Teacher reports no 
limitations on instruction due to 
resource factors 
Item 7.1 – Teacher reports little limitations on 
instruction due to resource factors  
 
Students are in classrooms where the 
curriculum is covered 
 
Item 9 – Students are taught ALL TIMSS 
algebra topics mostly before this year or this 
year 
Item 10 – Students are taught ALL TIMSS 
geometry topics mostly before this year or 
this year 
Item 11 – Students are taught ALL TIMSS 
data and chance topics mostly before this 
year or this year 
 Item 8 – Students are taught ALL TIMSS 
number topics mostly before this year or this 
year 
Students are in classrooms where effective 
teaching strategies are used 
Item 12 – Teacher reports problem-solving 
activities take place, on average, more than 
almost half of the lessons 
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Table 4.29 Distribution of Effective Classroom Environments for Learning Mathematics,  
TIMSS 2007 (Eighth Grade)  
United States 71.7 (2.1) 518.9 (3.4) 26.6 (2.0) 479.2 (5.9) 1.7 (0.8) ~ ~
Hungary 70.0 (3.3) 523.9 (4.5) 20.5 (2.8) 501.5 (9.1) 9.4 (2.6) 505.3 (7.0)
England 64.8 (3.5) 536.4 (5.5) 34.2 (3.4) 472.0 (8.6) 0.9 (0.5) 414.5 (65.6)
Scotland 55.1 (3.4) 510.7 (4.8) 42.4 (3.4) 457.1 (5.9) 2.4 (1.0) 464.7 (10.2)
Czech Republic 48.9 (4.1) 514.7 (4.0) 48.9 (4.3) 493.2 (4.0) 2.2 (1.2) 489.0 (13.2)
Jordan 46.2 (4.2) 451.5 (6.2) 46.7 (4.3) 409.0 (6.5) 7.1 (2.1) 384.5 (16.7)
Romania 46.0 (3.8) 471.9 (6.2) 43.6 (3.7) 459.9 (5.6) 10.4 (2.6) 427.7 (15.4)
Bulgaria 44.9 (3.7) 480.6 (8.1) 50.6 (3.8) 450.0 (6.7) 4.5 (1.0) 452.4 (16.6)
Australia 42.4 (3.4) 524.1 (7.8) 50.4 (3.9) 478.8 (3.6) 7.2 (2.1) 468.4 (10.0)
Georgia 40.8 (4.5) 417.2 (8.6) 49.8 (4.3) 405.2 (8.1) 9.4 (3.5) 404.0 (22.3)
Israel 34.8 (3.2) 490.4 (6.7) 54.4 (3.5) 457.3 (6.6) 10.8 (1.9) 418.4 (16.2)
Qatar 33.9 (0.1) 318.4 (2.2) 48.3 (0.2) 298.3 (2.1) 17.7 (0.1) 309.1 (3.3)
Egypt 33.6 (3.6) 411.9 (6.3) 50.3 (4.1) 381.6 (5.4) 16.1 (3.0) 373.8 (9.9)
Malaysia 32.9 (3.8) 488.6 (10.0) 53.1 (3.7) 473.2 (6.7) 14.0 (2.6) 441.9 (11.1)
Armenia 32.4 (3.1) 502.5 (5.5) 49.5 (3.5) 496.8 (4.7) 18.1 (2.7) 498.9 (11.6)
Korea, Rep. Of 31.8 (3.3) 605.0 (5.2) 56.8 (3.5) 595.2 (3.3) 11.3 (2.3) 588.8 (10.9)
Colombia 31.0 (5.5) 396.4 (6.8) 55.2 (5.2) 375.2 (4.5) 13.8 (3.0) 365.8 (13.6)
Singapore 30.6 (2.3) 631.4 (5.6) 58.1 (2.7) 584.7 (6.1) 11.2 (1.7) 523.8 (13.4)
Bahrain 28.4 (2.0) 402.1 (4.2) 57.6 (2.3) 394.6 (2.3) 14.0 (1.2) 394.0 (4.7)
Oman 28.0 (3.5) 399.8 (6.0) 47.8 (3.9) 368.9 (4.9) 24.2 (3.4) 347.7 (6.6)
Lebanon 27.6 (3.8) 457.3 (9.3) 51.1 (4.2) 448.9 (5.8) 21.3 (3.6) 435.2 (9.4)
Chinese Taipei 26.6 (3.6) 623.7 (7.1) 57.3 (4.1) 593.3 (5.5) 16.1 (3.3) 574.8 (8.8)
Serbia 26.2 (3.4) 489.4 (6.0) 55.8 (4.1) 487.5 (4.6) 17.9 (3.2) 475.2 (7.2)
International Average 25.7 (0.4) 468.7 (1.5) 49.8 (0.5) 445.7 (0.7) 24.5 (0.4) 431.7 (1.9)
Malta 25.4 (0.2) 525.0 (1.7) 64.8 (0.2) 479.6 (1.2) 9.8 (0.2) 450.4 (3.7)
Lithuania 22.6 (3.0) 524.6 (5.0) 59.1 (3.7) 504.9 (3.4) 18.3 (2.8) 485.7 (6.9)
Japan 20.1 (3.0) 586.3 (7.1) 58.4 (3.8) 569.2 (3.1) 21.4 (3.4) 562.1 (6.6)
Italy 18.2 (2.6) 483.9 (7.2) 53.1 (2.9) 484.0 (3.9) 28.7 (2.8) 468.8 (4.5)
Sweden 18.1 (2.3) 500.4 (3.8) 62.1 (3.0) 494.3 (2.5) 19.8 (2.1) 471.5 (4.4)
Palestinian Nat’l Auth. 16.8 (2.7) 390.0 (7.7) 60.2 (4.0) 362.4 (5.0) 22.9 (3.5) 362.8 (9.1)
Bosnia And Herzegovina 16.2 (2.6) 461.4 (10.0) 56.7 (3.7) 457.5 (3.7) 27.1 (3.7) 448.5 (4.5)
Cyprus 14.7 (2.4) 472.7 (4.5) 60.2 (3.1) 462.8 (2.0) 25.0 (2.5) 464.6 (3.9)
Hong Kong Sar 14.3 (3.3) 607.4 (13.7) 57.8 (4.2) 580.1 (7.3) 27.9 (4.1) 545.1 (12.0)
Turkey 13.4 (2.7) 485.8 (14.8) 47.4 (4.4) 432.3 (7.5) 39.2 (4.2) 412.7 (7.5)
Ghana 11.2 (2.3) 337.7 (10.7) 44.3 (4.1) 328.4 (6.8) 44.5 (4.0) 284.3 (5.8)
Tunisia 11.0 (2.5) 411.7 (7.2) 49.1 (4.3) 422.4 (3.8) 39.9 (4.4) 421.6 (3.8)
Indonesia 10.0 (2.5) 413.9 (15.0) 46.2 (4.3) 397.1 (6.6) 43.8 (4.1) 393.3 (5.8)
Norway 10.0 (1.8) 474.7 (5.4) 70.4 (2.8) 469.8 (1.9) 19.7 (2.2) 465.7 (6.0)
Slovenia 9.6 (1.5) 510.6 (9.3) 61.4 (2.7) 502.1 (2.7) 29.0 (2.8) 494.9 (4.6)
Saudi Arabia 8.3 (2.3) 338.8 (13.9) 49.2 (4.5) 327.8 (3.9) 42.5 (4.5) 328.3 (4.3)
Iran, Islamic Rep. Of 7.8 (2.0) 425.8 (23.6) 40.7 (3.9) 412.0 (5.7) 51.5 (3.9) 393.2 (5.3)
Syrian Arab Republic 7.4 (2.1) 406.2 (14.2) 48.2 (3.4) 391.8 (5.6) 44.4 (3.8) 396.6 (5.8)
Kuwait 6.7 (2.5) 353.7 (16.2) 62.0 (4.7) 355.7 (3.7) 31.2 (4.5) 355.1 (5.7)
Morocco 5.8 (1.8) 442.7 (17.3) 35.0 (5.7) 376.4 (6.6) 59.2 (5.7) 377.9 (3.6)
El Salvador 4.8 (1.9) 350.8 (10.4) 47.6 (4.4) 351.8 (4.4) 47.6 (4.4) 325.6 (4.7)
Botswana 2.6 (1.5) 414.6 (35.9) 35.4 (4.1) 369.4 (4.9) 62.0 (4.3) 357.6 (3.5)
Thailand 2.2 (1.3) ~ ~ 33.5 (3.8) 463.1 (10.7) 64.2 (3.8) 424.9 (5.6)
Algeria 0.6 (0.6) ~ ~ 30.2 (4.1) 390.1 (3.2) 69.2 (4.2) 386.2 (2.7)
Russian Federation1 - - - - - - - - - - - -
Ukraine1 - - - - - - - - - - - -
() Standard errors appear in parentheses.
A dash (-) indicates comparable data are not available.                                      A tilda (~) indicates insufficient data to report achievement.
1 Insufficient data to report because 8 out of 12 analysis variables were not administered.
High Region Medium Region Low Region
 Percent of 
Students
Average 
Achievement
Percent of 
Students
Average 
Achievement
Percent of 
Students
Average 
Achievement
Countries
 209 
 
Respondent/Item Map of Students’ Motivation to Learn Mathematics 
Figure 4.8 shows the respondent/item map for students’ motivation to learn mathematics. 
The 25th percentile is located at -0.57 logits on the ability scale, corresponding to a score 
of approximately 8.9 in the international metric. The 75th percentile has a logit score of 
0.61, which converts into a score of approximately 11.2 in the international metric. 
Similar to the other three global scales items are clustered in the low region, while fewer 
items are available to describe the likely characteristics of the high region. 
Table 4.30 provides the table listing item responses located in the high, medium, 
and low regions for the scale measuring students’ motivation to learn mathematics.  
Table 4.30 shows that item/responses located in the high region indicate higher 
motivation to learn mathematics than those in the low region. These responses are 
characteristics of students that do not find mathematics boring, tend to have very strong 
self-confidence in their mathematics abilities, and place a value on learning mathematics 
for success in their future lives.  
Table 4.31 presents the percentages of students in each of the three regions 
together with their average achievement. The results show that within every country 
students with higher motivation to learn mathematics had higher achievement in 
mathematics than those with lower motivation. Motivation to learn is one of the most 
powerful predictors of mathematics achievement within each TIMSS country (despite the 
lack of correspondence across countries shown earlier in Table 4.23) 
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Figure 4.8 Respondent/Item Map for Students’ Motivation to Learn Mathematics, 
TIMSS 2007 (Eighth Grade) 
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The labels for thresholds show the levels of 
    item, and category, respectively 
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Table 4.30 Students’ Motivation to Learn Mathematics—Description of the Scale TIMSS 2007, Eighth Grade 
  Region of the Scale 
Aspect of the Construct Map High Region (75th Percentile and Above) 
Medium Region  
(Between 25th and 75th Percentile) Low Region (25th Percentile and Below) 
 
Students have positive affect toward 
mathematics 
 Item 1.3 – Students “agree a lot” that they 
enjoy learning mathematics 
Item 1.2/1.1 – Students “agree a 
little”/”disagree a little” that they enjoy learning 
mathematics  
Item 2.3 – Students “disagree a lot” that 
mathematics is boring  
Item 2.2 – Students “disagree a little” that 
mathematics is boring  
Item 2.1 – Students “agree a little” that 
mathematics is boring 
 Item 3.3/3.2 – Students “agree a lot”/”agree a 
little” that they like mathematics  
Item 3.1 – Students “disagree a little” that they 
like mathematics  
 Item 4.3/4.2 – Students “agree a lot”/”agree a 
little” that they would like to take more 
mathematics in school  
Item 4.1 – Students “disagree a little” that they 
would like to take more mathematics in school  
Students have self-confidence in their 
mathematics abilities 
Item 5.3 – Students “agree a lot” that they 
usually do well in mathematics  
 Item 5.2/5.1 – Students “agree a 
little”/”disagree a little” that they usually do 
well in mathematics 
Item 6.3 – Students “disagree a lot” that 
mathematics is harder for them than for most 
of their classmates  
Item 6.2 – Students “disagree a little” that 
mathematics is harder for them than for most 
of their classmates  
Item 6.1 – Students “agree a little” that 
mathematics is harder for them than for most 
of their classmates 
Item 7.3 – Students “disagree a lot” that 
mathematics is not one of their strengths 
Item 7.2 – Students “disagree a little” that 
mathematics is not one of their strengths  
Item 7.1 – Students “agree a little” that 
mathematics is not one of their strengths 
Item 8.3 – Students “agree a lot” that they 
learn things quickly in mathematics  
Item 8.2 – Students “agree a little” that they 
learn things quickly in mathematics  
Item 8.1 – Students “disagree a little” that they 
learn things quickly in mathematics  
Students place value on mathematics  Item 9.3 – Students “agree a lot” that learning 
mathematics will help them in their daily life 
Item 9.2/9.1 – Students “agree a 
little”/”disagree a little” that learning 
mathematics will help them in their daily life 
 Item 10.3 – Students “agree a lot” that they 
need to do well in mathematics to learn other 
school subjects 
Item 10.2/10.1 – Students “agree a 
little”/”disagree a little” that they need to do 
well in mathematics to learn other school 
subjects 
 Item 11.3 – Students “agree a lot” that they 
need to do well in mathematics to get into the 
university of their choice  
Item 11.2/11.1 – Students “agree a 
little”/”disagree a little” that they need to do 
well in mathematics to get into the university 
of their choice  
 Item 12.3 – Students “agree a lot” that they 
need to do well in mathematics to get the job 
they want  
Item 12.2/12.1 – Students “ agree a 
little”/”disagree a little” that they need to do 
well in mathematics to get the job they want  
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Table 4.31 Distribution of Students’ Motivation to Learn Mathematics,  
TIMSS 2007 (Eighth Grade) 
Algeria 45.2 (1.1) 409.8 (2.3) 47.6 (1.0) 370.5 (2.6) 7.1 (0.5) 353.9 (3.0)
Morocco 44.7 (1.6) 413.5 (3.4) 48.8 (1.7) 354.1 (3.2) 6.5 (0.5) 349.3 (12.0)
Jordan 44.7 (1.6) 469.6 (3.9) 44.7 (1.1) 401.8 (4.1) 10.6 (1.0) 357.2 (9.0)
Oman 41.3 (1.2) 417.1 (3.4) 52.2 (1.1) 346.1 (3.6) 6.5 (0.5) 308.0 (7.4)
Egypt 41.1 (1.4) 424.9 (3.6) 50.8 (1.4) 371.0 (3.9) 8.1 (0.6) 351.3 (7.4)
Tunisia 40.8 (1.3) 451.7 (3.1) 45.7 (1.1) 401.3 (2.4) 13.5 (0.8) 391.1 (3.2)
Syrian Arab Republic 35.6 (1.2) 428.8 (4.0) 50.5 (1.0) 382.6 (4.0) 13.9 (0.6) 356.8 (5.0)
Kuwait 35.3 (1.0) 379.8 (2.7) 45.4 (1.0) 346.8 (2.4) 19.3 (0.9) 325.5 (4.8)
Bahrain 34.3 (0.7) 434.5 (2.4) 48.9 (0.7) 383.9 (2.3) 16.9 (0.6) 366.2 (3.5)
Qatar 34.1 (0.5) 338.6 (2.4) 44.2 (0.6) 299.0 (2.2) 21.7 (0.5) 276.3 (2.6)
Ghana 31.5 (1.1) 354.2 (4.7) 60.2 (1.1) 294.4 (4.4) 8.3 (0.6) 250.5 (7.8)
Palestinian Nat’l Auth. 30.1 (1.1) 429.8 (4.2) 52.5 (0.9) 347.1 (3.9) 17.4 (1.0) 324.2 (5.8)
Botswana 29.7 (1.0) 399.6 (3.0) 56.9 (0.8) 356.0 (2.3) 13.4 (0.7) 317.6 (4.4)
Turkey 29.1 (0.9) 501.5 (6.5) 52.9 (0.8) 410.9 (4.3) 18.0 (0.9) 381.6 (5.2)
Colombia 28.5 (1.3) 402.5 (3.9) 58.6 (1.0) 371.8 (4.4) 12.9 (0.9) 365.7 (5.3)
Lebanon 27.8 (1.1) 487.8 (4.5) 50.9 (1.1) 443.5 (4.7) 21.3 (1.1) 415.3 (4.8)
Iran, Islamic Rep. Of 27.7 (1.1) 450.5 (5.6) 53.3 (1.0) 390.6 (3.6) 19.0 (1.0) 370.7 (6.2)
Saudi Arabia 25.8 (1.0) 361.3 (4.2) 54.7 (1.1) 321.7 (3.0) 19.5 (1.1) 309.9 (4.5)
Israel 24.7 (0.9) 489.2 (5.8) 51.0 (0.9) 467.9 (4.2) 24.2 (1.0) 433.8 (5.3)
Armenia 23.8 (0.8) 517.0 (4.8) 42.7 (1.3) 497.3 (4.7) 33.6 (1.1) 487.7 (3.8)
El Salvador 23.4 (0.9) 365.7 (4.0) 66.4 (1.0) 333.8 (2.8) 10.2 (0.7) 328.3 (5.9)
International Average 22.2 (0.1) 496.1 (0.7) 49.6 (0.1) 452.0 (0.5) 28.2 (0.1) 419.0 (0.7)
Singapore 21.8 (0.8) 638.2 (4.6) 49.4 (0.8) 599.0 (4.0) 28.9 (0.9) 548.4 (4.9)
United States 21.8 (0.6) 540.2 (3.1) 47.8 (0.7) 514.4 (3.1) 30.4 (0.8) 476.7 (3.1)
Indonesia 21.7 (1.1) 405.0 (5.6) 69.8 (0.9) 395.0 (3.9) 8.5 (0.6) 395.3 (6.9)
Georgia 21.2 (1.2) 452.5 (6.2) 51.9 (1.1) 409.2 (6.8) 26.8 (1.3) 378.2 (7.4)
Cyprus 21.2 (0.7) 523.2 (2.9) 44.3 (0.7) 469.9 (2.2) 34.6 (0.8) 425.4 (2.5)
Bosnia And Herzegovina 18.5 (0.8) 496.5 (4.1) 41.0 (1.0) 458.6 (3.4) 40.6 (1.2) 435.2 (3.2)
Russian Federation 16.3 (0.9) 562.9 (5.3) 51.5 (0.8) 516.8 (4.9) 32.2 (1.1) 477.6 (4.6)
Ukraine 16.3 (0.8) 511.1 (7.0) 54.3 (1.0) 465.9 (3.7) 29.4 (1.2) 428.4 (4.1)
Malaysia 16.2 (1.1) 522.2 (5.5) 63.2 (0.9) 472.2 (5.0) 20.6 (0.9) 441.0 (5.7)
Bulgaria 15.4 (0.8) 515.5 (7.1) 45.1 (1.1) 467.4 (5.5) 39.5 (1.3) 442.6 (5.8)
Romania 14.8 (1.0) 510.7 (7.1) 49.3 (1.2) 461.4 (5.3) 35.9 (1.5) 441.1 (4.0)
Thailand 14.7 (0.9) 500.8 (7.0) 70.8 (0.9) 433.5 (4.7) 14.5 (0.7) 420.3 (5.7)
Norway 14.3 (0.6) 511.7 (3.3) 49.7 (0.9) 481.0 (2.0) 36.0 (1.0) 438.1 (2.4)
Scotland 14.3 (0.7) 519.9 (5.8) 55.2 (0.9) 494.7 (3.7) 30.5 (1.0) 461.8 (4.2)
Serbia 14.2 (0.9) 535.7 (7.3) 40.1 (0.9) 505.6 (4.0) 45.7 (1.2) 453.4 (3.4)
Australia 13.8 (1.0) 547.2 (8.1) 49.0 (1.2) 508.5 (4.6) 37.2 (1.3) 462.7 (3.2)
Malta 13.4 (0.5) 546.0 (3.6) 45.7 (0.8) 498.8 (2.1) 40.9 (0.7) 457.0 (1.9)
England 13.3 (0.9) 550.3 (6.9) 52.9 (1.1) 521.7 (5.1) 33.8 (1.4) 487.9 (5.0)
Lithuania 12.8 (0.7) 571.1 (5.1) 52.2 (1.0) 515.2 (2.6) 35.0 (1.1) 468.4 (3.0)
Hungary 12.1 (0.6) 587.6 (5.7) 41.3 (1.2) 531.8 (3.7) 46.6 (1.3) 485.4 (3.7)
Italy 10.8 (0.5) 515.0 (5.3) 44.3 (1.0) 498.8 (3.3) 44.9 (1.1) 452.2 (3.2)
Sweden 9.2 (0.5) 544.3 (4.8) 50.0 (0.9) 506.8 (2.6) 40.8 (1.1) 461.7 (2.5)
Czech Republic 8.2 (0.5) 558.8 (4.2) 42.8 (0.8) 519.7 (2.9) 49.1 (1.0) 480.7 (2.7)
Chinese Taipei 7.9 (0.5) 681.0 (6.5) 33.4 (1.0) 649.9 (3.7) 58.7 (1.3) 557.9 (4.4)
Hong Kong Sar 7.4 (0.6) 634.9 (7.6) 48.0 (1.2) 595.0 (5.6) 44.5 (1.3) 538.7 (6.5)
Korea, Rep. Of 6.1 (0.4) 689.1 (5.8) 35.9 (0.8) 643.2 (2.7) 58.0 (0.9) 559.2 (3.0)
Slovenia 6.0 (0.6) 558.0 (6.1) 41.7 (1.0) 516.1 (3.0) 52.3 (1.1) 483.6 (2.3)
Japan 3.2 (0.3) 653.3 (8.2) 31.6 (0.9) 605.1 (3.8) 65.2 (1.0) 549.4 (2.4)
A dash (-) indicates comparable data are not available. 
High Region Medium Region Low Region
 Percent of 
Students
Average 
Achievement
Countries Percent of 
Students
Average 
Achievement
Percent of 
Students
Average 
Achievement
() Standard errors appear in parentheses.
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Summary 
The reporting strategy explored in this dissertation was promising, providing useful 
information about the background constructs described in the TIMSS and PIRLS 
frameworks, and the global indicators used to measure them. Most items were located on 
the Rasch respondent/item maps as would be anticipated. Positive characteristics of the 
constructs were located high on the scales and negative characteristics were located lower 
on the scales. To a large degree the scales conformed to the expectations expressed in the 
frameworks and provided additional detail based on the responses to the questionnaires.  
The average scale score tables showed how countries varied in their location on 
the four global indicator scales. For each of the scales, the table listing item responses by 
region provided support that students in the high region were in more effective learning 
situations than those in the low region. It also provided a broad idea of the factors 
differentiating the regions.  
However, the task of developing prose descriptions of the differences in 
characteristics among the regions was extremely problematic. Although students in the 
“high” region are in better learning situations than the students in the medium and 
especially the low regions, the students in the regions are not directly linked to any of the 
specific item response categories located in the region. That is, a student in the “high” 
region does not necessarily attend a school with few disadvantaged students or a rigorous 
curriculum. Also, the points on the scale where the item thresholds are located do not 
correspond to the delineated boundaries of the regions, but are spread across the regions.  
For example, item 1.2 is located in the middle of the high region and not on the boundary. 
The threshold for this item is for attending a school with a somewhat advantaged student 
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population. Item 1.1, showing a somewhat less advantaged (but not disadvantaged 
population), also is located in the middle of a completely different region—the low 
region. Thus, in actuality students in between the thresholds of 1.1 and 1.2 span across all 
three regions. At the other extreme, item 2.1 and item 2.2 (principals’ reports on the 
percentage of students entering their schools with good literacy skills) both fell in the 
medium region. In summary, the item/respondent maps show important information, but 
are not particularly useful for drawing clear distinctions between students in each region 
and the next lower region. To describe the characteristics of students in the high region as 
differentiated from those in the medium and, in turn, the low region, it would be 
preferable to be able to use the scale anchoring methodology. 
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Chapter 5 
Conclusions 
Summary and Interpretation of Results 
Over the years TIMSS and PIRLS results have had a significant impact on educational 
reform worldwide. Because both studies will be assessed together for the first time in 
2011, this dissertation examined the feasibility of implementing a new strategy for 
reporting the extensive array of TIMSS and PIRLS background data. In this exploratory 
study, four broad Rasch (1-Parameter IRT) scales were constructed consistent with the 
conceptual definitions of the contexts for learning in the PIRLS and TIMSS Contextual 
Frameworks for 2011. Because 2011 data are not yet available, this study used the data in 
the PIRLS 2006 and TIMSS 2007 International Databases to explore the possibility of 
constructing global scales for reporting in the international reports in 2011. This chapter 
describes the successes and issues raised by this dissertation analysis, discussing the key 
research findings and implications for TIMSS and PIRLS in 2011, including suggestions 
for future research. 
Overview of the Process Used to Construct Global Indicators of 
Effective Learning Environments 
The TIMSS and PIRLS 2011 frameworks that were established to guide background 
questionnaire development provided a starting point in developing this new, more global 
reporting approach. Based on the frameworks, this study derived conceptual definitions 
of four broad constructs of effective learning environments: 1) effective school 
environments for learning to read, 2) effective home environments for learning to read,  
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3) effective classroom environments for learning mathematics, and 4) students’ 
motivation to learn mathematics. These conceptual definitions were formulated as 
construct maps describing the characteristics of the four learning environments, 
stretching from least supportive to most supportive for facilitating high academic 
achievement.  
The feasibility of the “global indicator” approach was explored using the PIRLS 
2006 and TIMSS 2007 International Databases. Questionnaire items were identified that 
addressed the aspects of each construct according to its construct map, and were used to 
create analysis variables that were related to achievement and could be combined into 
IRT scales. Subsequent to principal component analysis to confirm the unidimensionality 
of each construct, Rasch scaling was conducted using ConQuest to summarize responses 
from approximately 180,000-200,000 students for each construct. Based on an evaluation 
of item-scale fit statistics, it was concluded that the final sets of items conformed to the 
Rasch model.  
The Rasch scaling was generally successful in combining a relatively large 
number of questionnaire responses in a wide variety of formats into four broad summary 
scales. The scaling also provided graphical displays relating specific item responses to 
locations on the effectiveness scales. The respondent/item maps for each scale were then 
divided into three regions and the items located in each region were listed. The 
item/respondent mapping in conjunction with the percentages of students in each scale 
region enable countries to better understand their mean scale scores on the constructs.  
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Issues and Limitations of the Study 
This study concluded that in 2011 contextual information could indeed be reported more 
globally than in previous cycles of TIMSS and PIRLS. The Rasch scaling was successful 
for each of the four global constructs and the lists of item responses for the high, medium, 
and low regions of the scales provided information about countries’ positions on the 
scales. 
Although the data in the PIRLS 2006 and TIMSS 2007 International Databases 
represented the definitions of effective learning environments in the 2011 frameworks 
quite well, there was not perfect correspondence. Some aspects of the construct maps 
could not be measured at all, while others could not be measured in the full range of the 
conceptual definition. Also, while some questionnaire items were scaled successfully, 
many of the 2006 and 2007 questionnaire items were not directly related to achievement 
and thus were eliminated from the scaling. In addition, to create sufficiently coherent 
Rasch scales with a strong relationship to achievement, many items were combined or 
had categories collapsed, which sacrificed some information about the constructs. 
Together, these issues combined mitigated the effectiveness of the information used to 
represent the global construct.  
This exploratory study has also shown that it is extremely complicated to choose 
constructs at the appropriate level of aggregation. Although it was concluded that TIMSS 
and PIRLS background data could be reported more globally in 2011 the three global 
constructs consistent with the home, school, and classroom learning environment sections 
of the frameworks may be too global. Principal component analysis has shown that these 
constructs were not always coherent and there were dominant aspects, such as school 
climate for school environment and economic, social, and educational background for 
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home environment. These dominant aspects summarized large amounts of information 
addressing broad conceptual definitions by themselves and should probably be scaled 
separately in 2011. 
Finally the task of developing prose descriptions of the differences in the 
characteristics of the regions was extremely problematic. Although it could be said that 
students in the “high” region are in better school, home, or classroom situations than the 
students in the medium and especially the low regions, the students with a scale score in  
a region of the scale are not directly linked to any of the specific item response categories 
located in the region. That is, a student with a score in the “high” region does not 
necessarily attend a school with few disadvantaged students or a rigorous curriculum. 
Also, the points on the scale where the item thresholds are located do not correspond to 
the delineated boundaries of the regions, but are spread across the regions, so that the 
regions cannot accurately be described. 
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Implications of the Study 
This exploratory study advanced the methodology for reporting background data in 
international studies. The goal was to bridge the gap between the broad concepts 
articulated in the TIMSS and PIRLS frameworks and the way that these concepts are 
measured via individual items or small sets of items. More specifically, the TIMSS and 
PIRLS background frameworks describe five major areas for data collection—national 
and community contexts, home environments, school climate and resources, classrooms 
(teachers and instruction), and student characteristics and attitudes. These are measured 
by series of questionnaires given to countries, parents, teachers, school principals, and 
students themselves, with the questionnaires yielding responses to hundreds of questions. 
The challenge is how to then summarize the questionnaire data in ways that address the 
frameworks and provide useful data to the participating countries. To achieve this goal, a 
balance has to be found between describing all aspects of the frameworks in detail by 
reporting the questionnaire items one-by-one and providing useful information through 
highlighting the most important issues in summary displays.  
More specifically, the reporting strategy examined in this dissertation looked at 
ways to 1) report the results of TIMSS and PIRLS through indicators that better align 
with the frameworks, 2) increase the reliability of background indicators using a larger 
set of items for each indicator than was previously common practice, and 3) provide more 
useful information to policy makers than typically contained in tables summarizing 
responses to small sets of questionnaire items. Because the idea of global indicators was 
promising, these can be adapted for inclusion in the international reports for 2011. In 
addition, the reporting strategy examined in this dissertation provided considerable useful 
information for TIMSS and PIRLS in 2011 by demonstrating how contextual information 
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could be summarized and reported in a way that is easy to access. Also, the lessons 
learned from examining this background reporting approach can contribute to other 
survey applications.  
Reporting Background Data in TIMSS and PIRLS in 2011 
This dissertation study has made a major contribution to how TIMSS and PIRLS in 2011 
can best summarize the contextual background data in better alignment with conceptual 
ideas in the frameworks for 2011. This is particularly relevant, because new scales were 
introduced in the questionnaires for 2011 and existing scales were refined with the goal 
of more generalizable and reliable reporting. For example, the TIMSS attitudinal domain 
was updated to include a new scale on student engagement and new items were added 
measuring positive affect, self-confidence, and valuing mathematics and science more 
reliably, extending the list of questions to almost 20. With the focus on valid and reliable 
reporting scales, this dissertation research provides a firm foundation to develop global 
indicator reporting scales for 2011 that are aligned with the frameworks, but also 
maximize reliability while minimizing loss of information.  
Improving Future Assessments of TIMSS and PIRLS 
This study provided considerable information about the conceptual definitions of 
background constructs provided in the TIMSS and PIRLS 2011 Contextual Frameworks 
and the questionnaire items used to measure them. Once the 2011 questionnaire data 
become available, it will be possible to determine if the major aspects of the 2011 
frameworks are measured adequately. If there are remaining gaps in construct 
representation, these can be addressed when updating the questionnaires for 2015.  
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Informing Education Policy and Practice 
The approach of combining large amounts of background data from disparate areas and 
sources into global indicators should enable policy makers to make international 
comparisons about major educational issues. The learning environment average scale 
scores and the percentage of students in the three scale regions in conjunction with the 
characteristics of these regions, provide an idea of how country’s learning environments 
compare internationally. To improve the quality of learning environments in a country, 
policy makers could focus on the characteristics of the high region and policies that 
would make those more likely to occur. Also, large percentages of students at the 
extremes of the learning environment scales and a significant achievement difference 
between highly and less effective learning environments would indicate inequities in the 
education system that should be addressed. For example, countries may want to examine 
the equity of learning environments for population subgroups and explore the factors 
influencing any such inequities in more detail.  
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Suggestions for Future Research 
How to Develop an Improved Set of Global Indicators for TIMSS 
and PIRLS 2011  
The first and most obvious opportunity for further research will be the application of the 
global indicator approach to TIMSS and PIRLS in 2011. Based on this dissertation 
research, the plan is to develop an improved set of global indicators using the 2011 
background questionnaire data. The indicators for the 2011 international reports may be 
less global than in this dissertation, but still summarize the information more effectively 
than in previous cycles of TIMSS and PIRLS. It is the goal that these indicators measure 
the conceptual definitions in the 2011 frameworks reliably without extensive loss of 
information. Deciding on these indicators will involve a content analysis of the 
conceptual definitions in the 2011 frameworks and an evaluation of the alignment of the 
2011 questionnaire items to the framework aspects. Once the 2011 questionnaire data are 
available, exploratory analysis will be conducted to evaluate the empirical possibilities of 
constructing the global indicators for 2011. 
How to Use Scale Anchoring to Develop Benchmarks on the 
Global Indicator Scales 
If TIMSS and PIRLS are to develop descriptions of the regions of the learning 
environment scales, it will be necessary to use some type of scale anchoring approach. 
TIMSS and PIRLS currently use scale anchoring to interpret achievement results in 
mathematics, science, and reading. Essentially, scale anchoring is a procedure of 
describing benchmarks (or specific points on the achievement scale) in terms of the types 
of items students at this level are likely to have answered correctly. That is, students 
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reaching the advanced benchmark are likely able to do, know, and understand a specific 
task.  
Similarly it may be possible to describe points on the learning environment scales 
in terms of the responses students, their parents, teachers, and school principals are likely 
to give. Thus, the idea of using scale anchoring to interpret contextual questionnaire data 
should be researched further. However, this possibility is problematic because scale 
anchoring for achievement is based on 100 or more items.  
How to Improve the Measurement of Trends  
As trend assessments measuring changes in achievement and background contexts for 
learning from one assessment cycle to the next, the TIMSS and PIRLS descriptive 
approach to reporting background questionnaire data has been to rely on using the same 
sets of items across cycles in order to report trends. One advantage of IRT scaling is that 
trends can be measured based on a pool of common items, similar to the procedures 
established for linking the TIMSS and PIRLS reading, mathematics, and science 
achievement scales across assessment cycles. Once the global indicator approach has 
been established for reporting TIMSS and PIRLS background questionnaire data, the 
possibility of reporting trends based on a common pool of background questions between 
adjacent cycles, while allowing for continuous updates to keep up with new findings and 
changes in education policy should be researched. 
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Appendix A: Contents of the TIMSS 2007 (Eighth Grade 
Mathematics) and PIRLS 2006 Background Questionnaires 
Table A.1 Contents of the TIMSS 2007 School Questionnaires—Eighth Grade 
Item 
Number 
Item Content Description 
1 Enrollment Total school enrollment in all grades and in the 
target grade 
2 Community size Size of the community in which the school is located 
3 Students' 
background 
Percentage of students who come from 
economically disadvantaged or affluent homes 
4 Students' native 
language 
Percentage of students whose native language is 
the language of the test 
5 Instructional time Number of days per year and per week the school is 
open for instruction and number of hours of total 
instructional time in a typical day 
6 Principal's time 
allocation 
Percentage of time principal spends on various 
activities across the school year 
7 Parental 
involvement 
Whether or not the school asks parents to participate 
in various activities 
8 School climate Principal's perception of teachers' job satisfaction, 
parental support and involvement, expectations for 
student achievement, students' desire to do well in 
school and their regard for school property 
9 Tracking in 
mathematics 
Whether or not students are grouped by ability in 
their mathematics classes 
10 Enrichment/ 
remedial 
mathematics 
Whether or not the school offers enrichment and 
remedial courses in mathematics 
11 Tracking in 
science 
Whether or not students are grouped by ability in 
their science classes 
12 Enrichment/ 
remedial science 
Whether or not the school offers enrichment and 
remedial courses in science 
13 Professional 
development 
Percentage of teachers who participated in various 
types of professional development activities during 
the school year 
14 Teacher 
evaluation in 
mathematics 
Whether or not the school uses various procedures 
in evaluating mathematics teachers 
15 Teacher 
evaluation in 
science 
Whether or not the school uses various procedures 
in evaluating science teachers 
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Table A.1 Contents of the TIMSS 2007 School Questionnaires—Eighth Grade 
(Continued) 
Item 
Number 
Item 
Content 
Description 
16 Teacher 
vacancies 
Difficulty in filling teacher vacancies in mathematics, 
science, and computer science/information technology 
(fourth grade version does not ask about specific 
subjects) 
17 Incentives 
for teachers 
Whether or not the school uses incentives to recruit or 
retain teachers in mathematics, science, and/or other 
subjects (fourth grade version does not ask about specific 
subjects) 
18 Student 
behavior 
Frequency and severity of various problematic student 
behaviors occurring in the school 
19 Instructional 
resources 
Degree to which the school's capacity to provide 
instruction is affected by shortages or inadequacies of 
various resources 
20 Science 
laboratory 
Whether or not the school has a science laboratory and 
assistance for students conducting experiments 
21 Computers Number of computers available for educational purposes 
and proportion of computers with access to the Internet 
22 Technology 
support 
Whether there is anyone available to help teachers use 
information and communication technology for teaching 
and learning 
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Table A.2 Contents of the TIMSS 2007 Mathematics Teacher Questionnaires 
—Eighth Grade 
Item Number Item Content Description 
1 Age Teacher's age 
2 Gender Teacher's gender 
3 Teaching 
experience 
Number of years as a teacher 
4 Formal education Highest level of formal education completed 
by the teacher 
5 Major area of study Teacher's major area of study during 
postsecondary education 
6 Teaching license Whether or not teacher has a teaching 
license or certificate 
7 Preparation to teach How well prepared teacher feels to teach 
the topics included in the TIMSS 
mathematics test 
8 Teacher interactions Frequency of various types of interactions 
the teacher has with colleagues 
9 Professional 
development 
Whether the teacher participated in various 
types of professional development activities 
10 School safety Teacher's perception of various aspects 
school safety 
11 School facility Teacher's perception of various aspects of 
adequacy of school facility 
12 School climate Teacher's perception of job satisfaction, 
parental support and involvement, 
expectations for student achievement, 
students' desire to do well in school and 
their regard for school property 
13 Class size Number of students in the sampled class 
14 Time spent teaching 
subject 
Minutes per week the teacher teaches 
mathematics to the sampled class 
15 Textbook Whether or not a textbook(s) is used as a 
primary or supplementary resource  
16 Student learning 
activities 
Percentage of time students spend doing 
various learning activities in a typical week 
17 Content-related 
activities 
Frequency with which the teacher asks 
students to do various content-related 
activities in mathematics 
18 Factors limiting 
teaching 
Extent to which teacher perceives various 
student/resource factors to limit teaching 
19 Emphasis on 
content areas 
Percentage of time spent on 
mathematics/science content areas over 
the course of the year 
20 Topic coverage When students were taught the TIMSS 
mathematics topics, by content area 
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Table A.2 Contents of the TIMSS 2007 Mathematics Teacher Questionnaires 
—Eighth Grade (Continued) 
Item Number Item Content Description 
21 Calculator use 
policy 
Whether or not the students are permitted to use 
calculators during mathematics lessons 
22 Calculator use Frequency with which the students use 
calculators for various learning activities in 
mathematics 
23 Computer 
availability 
Whether or not the students have access to 
computers during mathematics lessons and 
whether or not computers have access to the 
Internet 
24 Computer use Frequency with which the students use 
computers for various learning activities in 
mathematics 
25 Homework Whether or not the teacher assigns mathematics 
homework 
26 Frequency of 
homework 
How often the teacher assigns mathematics 
homework 
27 Amount of 
homework 
Number of minutes it would take an average 
student to complete a mathematics homework 
assignment 
28 Type of 
homework 
Frequency with which the teacher assigns various 
types of homework 
29 Use of 
homework 
How often the teacher uses mathematics 
homework for various purposes 
30 Sources to 
monitor 
progress 
Emphasis teacher places on sources to monitor 
students' progress in mathematics 
31 Assessment Frequency with which the teacher gives a 
mathematics test or examination 
32 Question 
format 
Item formats the teacher typically uses in 
mathematics tests or examinations 
39 Type of 
questions 
Types of questions the teacher uses in 
mathematics tests or examinations 
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Table A.3 Contents of the TIMSS 2007 Student Questionnaire—Eighth Grade 
Item 
Number 
Item Content Description 
1 Age Month and year of student's birth 
2 Gender Student's gender 
3 Language Student's frequency of use of the language of the 
test at home 
4 Books in the 
home 
Number of books in the student's home 
5 Home 
possessions 
Educational resources and general possessions in 
the student's home 
6 Parents' 
education 
Highest level of education completed by mother 
and father 
7 Educational 
expectations 
Level of education the student expects to complete 
8 Liking 
mathematics 
How much the student likes and feels competent at 
mathematics 
9 Valuing 
mathematics 
Importance and value the student attributes to 
mathematics 
10 Learning 
activities in 
mathematics 
Frequency with which student does various 
learning activities in mathematics lessons 
11 Liking science How much the student likes and feels competent at 
science 
12 Valuing science Importance and value the student attributes to 
science 
13 Learning 
activities in 
science 
Frequency with which student does various 
learning activities in science lessons 
14 Computers Whether or not student uses a computer, where 
student uses it, and frequency with which student 
uses a computer in mathematics and science 
15 School climate Student's affinity for school, perception of other 
students' motivation in school, and teachers' 
expectations 
16 Safety in school Whether or not the student experienced being the 
object of problematic behaviors by other students 
17 Out-of-school 
activities 
Frequency with which student does various 
nonacademic activities and homework outside of 
school 
18 Mathematics 
homework 
Frequency and amount of mathematics homework 
19 Science 
homework 
Frequency and amount of science homework 
20 Parents born in 
country 
Whether or not mother and father were born in 
country 
21 Student born in 
country 
Whether or not student was born in country and if 
not, the age at which the student emigrated 
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Table A.4 Contents of the PIRLS 2006 School Questionnaire 
Item 
Number 
Item Content Description 
1 Enrollment Total school enrollment in all grades 
2 Enrollment at 
Fourth Grade 
Total school enrollment of students 
in the fourth grade 
3 Community size Size of the community in which the 
school is located 
4 Community 
Type 
Whether school is located in a 
urban, suburban, or rural community 
5 Subsidized 
Lunch 
Number of students receiving free or 
reduced price lunch 
6 Students' 
background 
Percentage of students who come 
from economically disadvantaged or 
affluent homes/speak language of 
test as native language 
7 Instructional 
Time 
Number of days per year and per 
week the school is open for 
instruction and number of hours of 
total instructional time in a typical 
day 
8 Support for 
Reading 
Instruction 
Whether or not school offers 
extended instructional time and/or 
after-school child care 
9 Early Literacy 
Skills 
Percentage of students with various 
early literacy skills when they 
started school 
10 Relative 
Emphasis on 
Reading 
Compared to other areas of the 
curriculum how much emphasis is 
placed on language/literacy 
11 Programs for 
Reading 
Instruction 
Whether or not school uses various 
special programs/initiatives targeted 
to reading instruction 
12 Materials used 
for Reading 
Instruction 
How school uses various materials 
for reading instructional programs 
13 Emphasis on 
Reading Skills 
Instruction 
Grade level at which school places 
emphasis on basic/more complex 
reading skills 
14 Reading in 
Mother Tongue 
Whether or not school makes 
provision for reading instruction in 
mother tongue 
15 School Library Whether or not school has a library 
with number of books/magazines 
16 Number of 
computers 
How many computers are available 
for instructional purposes 
17 Teacher 
Workspace 
Whether or not teachers have 
workspace available 
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Table A.4 Contents of the PIRLS 2006 School Questionnaire (Continued) 
Item 
Number 
Item Content Description 
18 School 
Resources 
Degree to which the school's 
capacity to provide instruction is 
affected by shortages or 
inadequacies of various resources 
19 Community 
Programs 
Whether or not school offers various 
community programs 
20 School Informing 
Parents 
Frequency information is provided to 
parents on child’s learning/school in 
general 
21 Parental 
Engagement 
Percentage of parents engaging in 
various school activities 
22 
 
School climate Principal's perception of teachers' 
job satisfaction, parental support 
and involvement, expectations for 
student achievement, students' 
desire to do well in school and their 
regard for school property 
23 Behavior 
Problems in 
School 
Degree to which student behaviors 
present a problem in school 
24 Policy on 
Teacher 
Collaboration 
Whether or not school has policy to 
promote cooperation and 
collaboration among teachers 
25 Time for 
Collaboration  
How often teachers meet to share 
and develop instructional materials 
and approaches 
26 Role of School 
Principal 
Time devoted by principal to 
administrative/instructional/other 
activities 
27 Time to 
Complete 
Survey 
How long it took to complete survey 
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Table A.5 Contents of the PIRLS 2006 Home Questionnaire 
Item Number Item Content Description 
1 Survey 
Completion 
Whether survey was completed by 
mother, father, or other guardian 
2 Early Literacy 
Activities 
Frequency of various literacy 
activities in home before child started 
school 
3 Language(s) of 
Early Literacy 
Activities 
Language(s) early literacy activities 
took place in 
4 Language(s) 
Spoken 
Language(s) child spoke before 
starting school 
5 Preschool 
Attendance 
Whether or not child attended 
preschool and for how long 
6 School Starting 
Age 
How old child was when starting 
school 
7 Early Literacy 
Skills 
How well child could do various early 
literacy skills when starting school 
8 
 
Reading 
Activities 
Frequency of reading activities in the 
home 
9 Language(s) of 
Reading 
Activities 
Language(s) reading activities take 
place in 
 
10 Time spent on 
homework 
How much time child spends on 
homework 
11 School’s 
Outreach to 
Parents 
Whether or not school keeps parents 
informed and involves them in child’s 
education 
12 Time Spent on 
Reading 
Time parents spend reading  
13 Time Reading 
for Enjoyment 
Time parents spend reading for 
enjoyment 
14 Attitudes toward 
Reading 
Whether or not parents like and value 
reading 
15 Books in Home How many books there are in the 
home 
16 Children’s 
Books in Home 
How many children’s books there are 
in the home 
17 Language(s) in 
Home 
What language(s) parents speak at 
home 
18 Parents’ 
Education 
What is the highest level of education 
completed by either parent 
19 Employment 
Status 
Whether or not parents work full-time, 
part-time, or do not work for pay 
20  Parents’ 
Occupation 
 Type of work parents do 
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Table A.5 Contents of the PIRLS 2006 Home Questionnaire 
(Continued) 
Item Number Item Content Description 
21 Family’s 
Economic Well-
being 
Whether or not family is well-off  
economically relative to other families 
22 Time to 
Complete 
Survey 
How long it took to complete survey 
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Table A.6 Contents of the PIRLS 2006 Teacher Questionnaire 
Item 
Number 
Item Content Description 
1 Class Size How many students are in class and how many 
in target grade 
2 Number of Years 
Teaching 
How many years teacher has been teaching 
3 Reading Level How teacher perceives reading level of class 
4 Language Difficulties How many students experience difficulties 
understanding language of test 
5 Remedial Instruction How many students are in need of or receive 
remedial instruction 
6 Enrichment 
Instruction 
Whether or not there is provision for enrichment 
reading instruction and if advanced readers 
receive it 
7 Teacher Time Spent  Percentage of time teachers spend on teaching, 
administrative duties, and other activities 
8 Time Spent on 
Reading Instruction 
How much time is spent on language/reading 
instruction, and how much of it is formal 
9 Frequency of 
Reading Instruction 
How often teachers teach reading to students 
10 Assistance/Specialist 
Teachers 
Whether or not there are any 
assistant/specialist teacher who support 
teacher teaching reading 
11 Organization of 
Reading Instruction 
Frequency of organizational strategies used for 
reading instruction 
12 Materials for 
Reading Instruction 
How often teacher uses textbooks, workbooks, 
and other materials in  reading instruction 
13 Types of Texts in 
Reading Instruction 
How often teachers ask students to read 
different types of texts 
14 Instructional 
Materials for 
Different Reading 
Levels 
How different types of instructional materials 
are used for students at different reading levels 
15 Strategies for 
Reading Instruction 
Frequency of different instructional strategies in  
reading instruction 
16 Activities in Teaching 
Reading 
Frequency of various reading activities students 
are asked to engage in during reading 
instruction 
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Table A.6 Contents of the PIRLS 2006 Teacher Questionnaire (Continued) 
Item 
Number 
Item Content Description 
17 Strategies for 
Teaching Reading 
Comprehension 
Frequency of various instructional strategies for 
teaching reading comprehension skills 
18 Computers for 
Reading Instruction 
If computers are used in reading instruction, 
how are they used, and if the computers have 
access to the internet 
19 Classroom Library If classroom library is available and how it is 
utilized for instruction 
20 Visit to Library Frequency teacher takes students to visit library 
21 Frequency of 
Homework 
How often teacher assigns reading as part of 
homework 
22 Time Spent on 
Homework 
How much time students are expected to spend 
on homework involving reading 
23 Resources for 
Students with 
Reading Difficulties 
How often specialists and other professionals 
are available to help with students who have 
difficulty reading 
24 Helping Students 
with Reading 
Difficulties 
If various instructional strategies are used to 
help students with reading difficulties 
25 Emphasis on 
Assessment 
How much emphasis is placed on different 
types of assessments to monitor students’ 
progress in reading 
26 Assessment 
Strategies 
Frequency of using assessment strategies in 
reading instruction and how information from 
assessments is used 
27 Portfolios Whether or not portfolios are used as part of 
assessment strategy 
28 Informing Parents Frequency of informing parents about child’s 
progress 
29 Years Teaching How many years teacher has been teaching 
30 Years Teaching 
Target Grade 
How many years teacher has been teaching 
fourth grade 
31 Teacher’s Age Teacher’s Age 
32 Teacher’s Gender Whether teacher is male or female 
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Table A.6 Contents of the PIRLS 2006 Teacher Questionnaire (Continued) 
Item 
Number 
Item Content Description 
   
33 Teacher’s formal 
education 
What is the highest level of education teacher 
has completed 
34 Teacher’s 
certification 
Whether or not teacher is certified and what 
type of certificate he/she holds 
35 Teacher’s formal 
education 
What was the area of teacher’s formal 
education or training 
36 Time on Professional 
Development 
How many hours teacher has spent in 
professional development 
37 Reading for 
Professional 
Development 
Frequency teacher reads books, journals or 
children’s books for professional development  
38 Reading for 
Enjoyment 
Frequency of teacher reading for enjoyment 
39 Work full time Whether or not teacher works full time 
40 Location for 
Preparing Materials 
Where teacher prepares materials for reading 
instruction 
41 Teacher Job 
Satisfaction 
How satisfied teacher is with job 
42 Time to Complete 
Survey 
How long did it take to complete survey 
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Table A.7 Contents of the PIRLS 2006 Student Questionnaire 
Item 
Number Item Content Description 
1 Gender Student's gender 
2 Age Month and year of student's birth 
3 Reading 
Activities 
Outside of 
School 
Frequency of various reading activities outside of 
school 
4 Types of Texts Frequency of students reading different types of texts 
outside of school 
5 Other 
Activities  
Time spent on other types of activities (e.g., watching 
television, playing video games)  
6 Read Aloud Reading aloud versus reading silently in class 
7 Students 
Reading 
Activities in 
School 
Frequency of reading activities in school 
8 Reading 
Homework 
How often teacher gives reading homework 
9 Help with 
Reading 
Homework 
Who helps student most with reading homework 
10 Time on 
Reading 
Homework 
Time student spend on reading homework 
11 Computer Use Frequency of computer use at home/school/other 
places 
12 Types of 
Computer 
Uses 
Frequency of computer is use for 
instructional/homework purposes 
13 Library Use Frequency student borrows books from library and 
language these books are in 
14 Reading 
Enjoyment 
Whether or not student enjoys reading 
15 Reading Self-
Confidence 
How well student thinks he/she reads 
16 School climate Student's affinity for school  
17 Safety in 
school 
Whether or not the student experienced being the 
object of problematic behaviors by other students 
18 Languages 
spoken 
Languages student spoke before starting school 
19 Language of 
Test 
Whether or not student speaks language of test in 
home 
20 Books in the 
home 
Number of books in the home 
21 Home 
possessions 
Educational resources and general possessions in the 
home 
22 Student born 
in country 
Whether or not student was born in country and if not, 
the age at which student emigrated 
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Table A.7 Contents of the PIRLS 2006 Student Questionnaire (Continued) 
Item 
Number Item Content Description 
23 Mother born in 
country 
Whether or not mother was born in country 
24 Father born in 
country 
Whether or not father was born in country 
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Appendix B: Contents of the TIMSS 2011 Contextual Framework 
and PIRLS 2011 Contexts for Learning to Read Framework 
 
Exhibit B.1 TIMSS 2011 and PIRLS 2011 Contextual Framework Outlines 
TIMSS 2011 Contextual 
Framework 
PIRLS 2011 Contexts for 
Learning to Read Framework
National and Community Contexts 
Demographics and resources 
- Geographic area and population size 
Languages and ethnic groups  
- National economy and resources available 
for education  
- Immigration and emigration 
Organization and structure of the education 
system 
- Degree of national, regional, local control 
- Years of preprimary, primary, secondary 
education  
- School types and tracking 
- Examination, assessment system 
- Promotion and retention policies 
- Recent/planned structural changes 
The mathematics and science curricula (in 
particular, primary through junior 
secondary) 
- Policies and emphases  
- Scope and content of curriculum goal 
- Curriculum organization— 
tracking/streaming, prescribed time for 
mathematics and science  
- Preparing teachers and requirements to 
teach the curriculum  
- Monitoring and evaluating curriculum 
implementation—examinations, 
assessments, inspectors, etc. 
Languages and emphasis on literacy  
- Languages of the country and ethnic 
groups  
- languages of instruction  
- Emphasis on literacy 
Demographics and resources 
- Geographic area and population size 
- National economy and resources available 
for education 
- Immigration and migration 
Organization and structure of the education 
system 
- Degree of national, regional, local decision 
making 
- Years of preprimary, primary, secondary 
education 
- School types and tracking  
- Examination, assessment system  
- Promotion and retention policies  
- Recent/planned structural changes  
The reading curriculum in the primary 
grades 
- Policies and emphases  
- Scope and content of curriculum goals  
- Prescribed time for language/reading 
instruction  
- Preparing teachers and requirements to 
teach the curriculum  
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TIMSS 2011 Contextual 
Framework 
PIRLS 2011 Contexts for 
Learning to Read Framework
 Home Contexts 
 Economic, social, and educational 
resources 
- Parents’ Education and Occupation 
- Languages spoken in the home  
- Literacy materials and educational 
resources in the home 
- Parental support for child’s learning  
Parental emphasis on literacy development 
- Activities fostering literacy  
- Child’s reading readiness for school  
- Home-school connection  
Parents’ reading behaviors and attitudes  
- Attitudes toward reading 
- Time spent reading, frequency of reading 
School Contexts 
School characteristics 
- Location, composition of student body  
School organization for instruction 
- Curricular Emphasis on 
Mathematics/Science 
- Leadership of school principal  
School climate for learning 
- Expectations for achievement  
- Safe and orderly environment  
- Student and teacher attendance  
Teaching staff 
- Professional development  
- Evaluation and recruitment 
School resources 
- General resources, facilities, supplies 
- Resources specific to mathematics and 
science, including technology and 
laboratories  
Parental involvement  
- School communicates with parents  
- School’s outreach to parents 
- Parents support for school activities  
School characteristics 
- Size, location, composition of student body  
School organization for instruction 
- Instructional time, curricular emphasis on 
reading, ability grouping  
- Leadership role of school principal  
School climate for learning 
- Expectations for achievement  
- Safe and orderly environment  
- Student and teacher attendance  
School resources 
- General resources, facilities, supplies  
- Resources specific to reading, including 
technology and library  
Parental involvement 
- School’s outreach to parents  
- Parents’ support for students’ schoolwork  
- Parents’ support for school activities  
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TIMSS 2011 Contextual 
Framework 
PIRLS 2011 Contexts for 
Learning to Read Framework
Classroom Contexts 
Teacher education and development 
- Formal education and main areas of study 
- Professional development, induction, 
mentoring  
- Preparation to teach TIMSS topics  
Teacher characteristics  
- Experience, gender, age  
- Degree of interaction among teachers  
- Job satisfaction 
- Confidence in teaching mathematics and 
science  
Classroom characteristics 
- Class size, instructional time  
- Class composition (content readiness, 
physiological readiness, motivation to 
learn)  
Instructional materials and technology 
- Resources available, including technology, 
textbooks, and other materials  
- Materials used, including technology, 
textbooks, and other materials  
Curriculum topics taught 
- Time devoted to TIMSS content and 
cognitive domains  
- TIMSS topics covered in class  
Instructional activities 
- Frequency of mathematics and science 
instructional activities 
- Stimulating student engagement with 
content  
- Activities involving computers and 
calculators  
- Frequency, types and uses of homework 
assignments  
Assessment 
- Frequency and types of testing  
- Purposes and uses of testing  
Teacher education and development 
- Formal education and main areas of  
study 
- Professional development  
Teacher characteristics and attitudes 
- Experience, gender, age  
- Job satisfaction 
- Degree of interaction among teachers  
- Degree of confidence in using computers in 
instruction  
Classroom characteristics 
- Class size, instructional time 
language/reading  
- Organization for reading instruction  
- Class composition (language readiness, 
reading readiness, physiological readiness, 
motivation to learn) 
Instructional materials and technology 
- Resources, including technology  
- Classroom library  
Instructional strategies and activities 
- Classroom conducive to learning  
- Reading comprehension skills taught 
- Different types of texts used  
- Frequency of reading instructional activities 
- Activities to reinforce/monitor 
comprehension  
- Activities involving computers  
- Frequency of reading homework  
Assessment  
- Emphasis given to different types of tests 
- Frequency of various assessment 
strategies  
- Uses of assessment information  
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TIMSS 2011 Contextual 
Framework 
PIRLS 2011 Contexts for 
Learning to Read Framework
Student Characteristics and Attitudes 
Student demographics and home 
background 
- Age; gender; immigration status  
- Parents’ education; language spoken in the 
home; computer, books, and other home 
possessions  
- School readiness, including early 
numeracy activities  
- Parents’ support for their children and their 
schoolwork  
Student attitudes toward learning 
mathematics and science 
- Motivation to learn, including expectations 
for success and valuing mathematics and 
science 
- Engagement with instructional activities 
Students’ reading literacy behaviors 
- Frequency and type of out-of-school 
reading (including borrowing books) 
- Frequency of oral reading/listening 
behaviors  
- Using the computer to look up information  
Positive attitudes toward reading  
- Liking reading  
- Valuing reading  
Student attitudes toward learning to read 
- Reading self-concept 
- Engagement with reading materials in 
school 
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Appendix C: Members of Advisory Committees for 
Questionnaire Development for TIMSS and PIRLS in 2011 
 
Table C.1 Members of the TIMSS 2011 Questionnaire Item Review Committee 
(QIRC) 
Sue Thomson 
Australia Council for Educational Research 
AUSTRALIA 
Clara Rosaline Anumel 
Ghana Education Service 
GHANA 
Josef Basl 
Institute for Information on Education 
CZECH REPUBLIC 
Frederick Leung 
University of Hong Kong 
HONG KONG SAR 
Naima Hassan 
National Center of Examinations and Educational 
Evaluation 
EGYPT 
Martina Melissen 
University of Twente 
 
THE NETHERLANDS 
Linda Sturman 
National Foundation for Educational Research 
ENGLAND 
Barbara Japelj Pavesic 
Educational Research Institute 
SLOVENIA 
Wilfried Bos 
University of Dortmund 
GERMANY 
Patrick Gonzales 
National Center for Education Statistics 
UNITED STATES 
 
Table C.2 Members of the PIRLS 2011 Questionnaire Development Group (QDG) 
Hwawei Ko 
National Central University 
CHINESE TAIPEI 
Ragnar Gees Solheim 
University of Stavanger 
NORWAY 
Marc Colmant 
Direction de l’Evaluation, de la Prospective et de la 
Performance 
FRANCE 
Abdessalem Bouslama 
Supreme Education Council 
 
QATAR 
Knut Schwippert 
University of Hamburg 
GERMANY 
Sarah Howie 
University of Pretoria 
SOUTH AFRICA 
Megan Chamberlain 
Ministry of Education 
NEW ZEALAND 
Valena Plisko 
National Center for Education Statistics 
UNITED STATES 
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Appendix D: Questionnaire Items in the TIMSS 2007 and PIRLS 
2006 International Databases Addressing the Global Constructs 
 
Table D.1 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective School Environments for Learning to Read 
Question 
Location 
Question Variable 
Name 
School is located in economically advantaged neighborhood
 How well could your child do the following when he/she began <ISCED Level 1>? 
(Very well; Moderately well; Not very well; Not at all) 
HQ-7a Recognize most of the letters of the alphabet ASBHAIB1 
HQ-7b Read some words ASBHAIB2
HQ-7c Read sentences ASBHAIB3
HQ-7d Write letters of the alphabet ASBHAIB4
HQ-7e Write some words ASBHAIB5
ScQ-5 For the <fourth-grade> students in your school, about how many students receive 
free or reduced price lunch? (All; Some; None) 
ACBGLUN
 Approximately what percentage of students in your school…(0-10%; 11-25%; 26-50%; 
More than 50%) 
ScQ-6a …come from economically disadvantaged homes? ACBGPST1
ScQ-6b …come from economically affluent homes? ACBGPST2
 About how many of the students in your school can do the following when they begin 
<ISCED Level 1>? (Less than 25%; 25%-50% 51-75%; More than 75%) 
ScQ-9a Recognize most of the letters of the alphabet ACBG1GR1
ScQ-9b Read some words ACBG1GR2
ScQ-9c Read sentences ACBG1GR3
ScQ-9d Write letters of the alphabet ACBG1GR4
ScQ-9e Write some words ACBG1GR5
Students Are in Schools That Are Effectively Organized for Instruction
 At which grades do the following reading skills and strategies first receive a major 
emphasis in instruction in your school? (<3 grds_blw+earlier>; <2 grds_blw>;  
<1 grd_blw>; <fourth grade>; Not in these grades) 
ScQ-13a Knowing letters of the alphabet ACBGME01
ScQ-13b Knowing letter-sound relationships ACBGME02
ScQ-13c Reading words ACBGME03
ScQ-13d Reading isolated sentences ACBGME04
ScQ-13e Reading connected text ACBGME05
ScQ-13f Identifying the main idea of text ACBGME06
ScQ-13g Explaining or supporting understanding of text ACBGME07
ScQ-13h Comparing text with personal experience ACBGME08
ScQ-13i Comparing different texts ACBGME09
ScQ-13j Making predictions about what will happen next in text ACBGME10
ScQ-13k Making generalizations and inferences based on text ACBGME11
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Table D.1 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective School Environments for Learning to Read (Cont.) 
Question 
Location 
Question Variable 
Name 
ScQ-13l* Describing style and structure of text ACBGME12
Students Are in Schools with a Positive School Climate
 What do you think about your school? Tell how much you agree with these 
statements. (Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
SQ-16a I like being in school ASBGCT1
SQ-16b I think that teachers in my school care about me ASBGCT2
SQ-16c I feel safe when I am at school ASBGCT3
 Did any of these things happen at school during the last month (as far as you know)? 
At school... (Yes; No) 
SQ-17a Something was stolen from me ASBGSSTL
SQ-17b Something was stolen from someone in my class ASBGOSTL
SQ-17c I was bullied by another student ASBGSBUL
SQ-17d Someone in my class was bullied by another student ASBGOBUL
SQ-17e I was injured by another student ASBGSHRT
SQ-17f Someone in my class was injured by another student ASBGOHRT
 How would you characterize each of the following within your school? (Very high; 
High; Medium; Low; Very low) 
ScQ-22a Teachers’ job satisfaction ACBGCHA1
ScQ-22b Teachers’ expectations for student achievement ACBGCHA2
ScQ-22d Students’ regard for school property ACBGCHA4
ScQ-22e Students’ desire to do well in school ACBGCHA5
ScQ-22f* Students’ regard for each other’s welfare ACBGCHA6
 To what degree is each of the following a problem in your school? (Not a problem; 
Minor problem; Moderate problem; Serious problem) 
ScQ-23a Student tardiness ACBGPB1
ScQ-23b Student absenteeism (i.e., unjustified absences) ACBGPB2
ScQ-23c Classroom disturbance ACBGPB3
ScQ-23d Cheating ACBGPB4
ScQ-23e Profanity ACBGPB5
ScQ-23f Vandalism ACBGPB6
ScQ-23g Theft ACBGPB7
ScQ-23h Intimidation or verbal abuse among students ACBGPB8
ScQ-23i Physical conflicts among students ACBGPB9
ScQ-23j Drug abuse ACBGPB10
ScQ-23k Weapons ACBGPB11
 How much do you agree with the following statements? (Agree a lot; Agree a little; 
Disagree a little; Disagree a lot) 
TQ-41a I am content with my profession as a teacher ATBGSAT1
TQ-41b I am satisfied with being a teacher at this school ATBGSAT2
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Table D.1 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective School Environments for Learning to Read (Cont.) 
Question 
Location 
Question Variable 
Name 
TQ-41c I would describe the teachers at this school as a satisfied group ATBGSAT3
TQ-41d I had more enthusiasm when I began teaching than I have now ATBGSAT4
TQ-41e I do important work as a teacher ATBGSAT5
Students Are in Schools with Resources Available
ScQ-15 Does your school have a library? (Yes; No) ACBGLI
ScQ-15A If Yes, Approximately how many books with different titles does your school library 
have (exclude magazines and periodicals)? 
250 or fewer 
151-500 
501-2,000  
2,001-5,000  
5,001-10,000  
more than 10,000 
ACBGLIBC
ScQ-16* What is the total number of computers that can be used for instructional purposes by 
<fourth-grade> students? (Write in the number of computer) 
ACBGCMPI
 How much is your school’s capacity to provide instruction affected by a shortage or 
inadequacy of the following? (Not at all; A little; Some; A lot) 
ScQ-18a Qualified teaching staff ACBGSI1
ScQ-18b Teachers with a specialization in reading ACBGSI2
ScQ-18c Second language teachers ACBGSI3
ScQ-18d Instructional materials (e.g., textbooks) ACBGSI4
ScQ-18e Supplies (e.g., papers, pencils) ACBGSI5
ScQ-18f School buildings and grounds ACBGSI6
ScQ-18g Heating/cooling and lighting systems ACBGSI7
ScQ-18h Instructional space (e.g., classrooms) ACBGSI8
ScQ-18i Special equipment for physically disabled students ACBGSI9
ScQ-18j Computers for instructional purposes ACBGSI10
ScQ-18k Computer software for instructional purposes ACBGSI11
ScQ-18l Computer support staff ACBGSI12
ScQ-18m Library books ACBGSI13
ScQ-18n Audio-visual resources ACBGSI14
TQ-23 Are the following resources available to you to deal with students who have difficulty 
with reading? (Always; Sometimes; Never) 
TQ-23a* A <reading specialist> is available to work with my classroom with those students ATBGDIF1
TQ-23c* A teacher-aide is available to work in my classroom with those students ATBGDIF3
TQ-23d Other professionals (e.g., learning specialists, speech therapist) are available to work 
with those students 
ATBGDIF4
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Table D.1 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective School Environments for Learning to Read (Cont.) 
Question 
Location 
Question Variable Name
Students Are in Schools with Parents Involved
 What do you think of your child’s school? (Agree a lot; Agree a little; 
Disagree a little; Disagree a lot) 
 
HQ-11a My child’s school includes me in my child’s education ASBHTAC1
HQ-11b My child’s school should make a greater effort to include me in my child’s 
education 
ASBHTAC2
HQ-11c My child’s school cares about my child’s progress  in school ASBHTAC3
HQ-11d My child’s school does a good job in helping my child become a better 
reader 
ASBHTAC4
 How often is each of the following provided by your school for <fourth-
grade> students and/or their families? (Never; Once a year; 2-3 times a year; 
4-6 times a year; 7 or more times a year) 
 
ScQ-20a Teacher-parent conferences (individual or group) ACBGPRO1
ScQ-20b Letters, calendars, newsletter, etc. sent home to provide parents with 
information about the school 
ACBGPRO2
ScQ-20c Written reports (report cards, or portfolios) of child’s performance sent 
home 
ACBGPRO3
ScQ-20d Events at school to which parents are invited ACBGPRO4
 Approximately what percentage of students in your school have parents or 
guardians who do each of the following? (Not applicable; 0-10%; 11-25%;  
26-50%; More than 50%) 
 
ScQ-21a Volunteer regularly to help in the classroom or another part of the school ACBGPAR1
ScQ-21b Attend teacher-parent conferences ACBGPAR2
ScQ-21c Attend cultural, sporting, or social events at school ACBGPAR3
ScQ-22c Parental support for student achievement ACBGCHA3
* Item did not qualify for scaling. 
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Table D.2 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective Home Environments for Learning to Read 
Question Location Question Variable Name
Students Are in Homes with Economic, Social, and Educational Resources
SQ-20 How many books are there in your home?  (0-10; 11-25; 26-100; 101-200; 
more than 200) 
ASBGBOOK
SQ-21 Do you have any of these things in your home? (Yes; No) 
SQ-21a Computer ASBGTA1
SQ-21b Study desk/table for your use ASBGTA2
SQ-21c Books of your very own (do not count your school books) ASBGTA3
SQ-21d Daily newspaper ASBGTA4
SQ-21e Your own room ASBGTA5
SQ-21f* Your own mobile (cellular) phone ASBGTA6
HQ-5 Did your child attend preschool? (Yes; No) ASBHOATT
HQ-5a How long was he/she in preschool? (3 years or more; between 2 and 3 
years; 2 years; between 1 and 2 years; 1 year or less) 
ASBHOHLO
HQ-15 About how many books are there in your home? 
(0-10; 11-25; 26-100; 101-200; more than 200) 
ASBHBOOK
HQ-16 About how many children’s' books are there in your home? 
(0-10; 11-25; 26-50; 51-100; More than 100) 
ASBHCHBK
HQ-18 What is the highest level of education completed by the child's father or 
mother? (Some <ISCED Level 1 or 2> or did not go to school; <ISCED Level 
2>; <ISCED Level 3>; <ISCED Level 4>; <ISCED Level 5B>; <ISCED Level 5A, 
first degree>; Beyond <ISCED Level 5A, first degree>; Not applicable)   
 
HQ-18a Father ASBHLEDF
HQ-18b Mother ASBHLEDM
HQ-19 Which best describes the employment situation of the child's father and 
mother? (Working at least full time for pay; Working part time for pay; Not 
working for pay, but looking for a job; Other; Not applicable)  
HQ-19a Father ASBHEMPF
HQ-19b Mother ASBHEMPM
HQ-20 What kind of work do the child's father and mother do for their main jobs? 
(Has never worked outside the home for pay; Small business owner; Clerk; 
Service or sales worker; Skilled agricultural or fishery worker; Craft or trade 
worker; Plant or machine operator; General laborer; Corporate manager or 
senior official; Professional; Technician or associate professional; Not 
applicable)  
 Father ASBHMJF
 Mother ASBHMJM
HQ-21 Compared with other families, how well-off do you thing your family is 
financially? (Very well-off; somewhat well-off; Average; Not very well-off; 
Not at all well-off) 
ASBHWELL
Students Are in Homes with Emphasis on Literacy Development
SQ-3 
How often do you do these things outside of school? (Every day or 
almost every day; Once or twice a week; Once or twice a month; Never 
or almost never) 
SQ-3a* I read aloud to someone at home ASBGTOC1 
SQ-3b* I listen to someone at home read aloud to me ASBGTOC2 
SQ-3c* I talk with my friends about what I am reading ASBGTOC3 
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Table D.2 Questionnaire Items in the PIRLS 2006 International Database Addressing 
the Construct, Effective Home Environments for Learning to Read (Cont.) 
Question Location Question Variable Name
SQ-3d* I talk with my family about what I am reading ASBGTOC4
HQ-2 Before your child began <ISCED Level 1>, how often did you or someone 
else in your home do the following activities with him? (Often; 
Sometimes; Never or almost never) 
 
HQ-2a Read books ASBHHA01
HQ-2b Tell stories ASBHHA02
HQ-2c Sing songs ASBHHA03
HQ-2d Play with alphabet toys ASBHHA04
HQ-2e Talk about things you had done ASBHHA05
HQ-2f Talk about what you had read ASBHHA06
HQ-2g Play word games ASBHHA07
HQ-2h Write letters or words ASBHHA08
HQ-2i Read aloud sings and labels ASBHHA09
HQ-2j Visit a library ASBHHA10
HQ-8 How often do you or someone else in your home do the following 
things with your child? (Every day or almost every day; Once or twice a 
week; Once or twice a month; Never or almost never) 
 
HQ-8a* Listen to my child read aloud ASBHDOT1
HQ-8b Talk with my child about things we have done ASBHDOT2
HQ-8c Talk with my child about what he/she is reading on his/her own ASBHDOT3
HQ-8d* Discuss my child's classroom reading work with him/her ASBHDOT4
HQ-8e* Go to the library or a bookstore with my child ASBHDOT5
HQ-8f* Help my child reading for school ASBHDOT6
Students Are in Homes with Parents with Positive Attitude Toward Reading
HQ-12 In a typical week, how much time do you usually spend reading for 
yourself at home, including books, magazines, newspapers, and 
materials for work? (Less than one hour per week; 1-5 hours per week; 
6-10 hours per week; More than 10 hours per week) 
ASBHREAD
HQ-13 When you are at home, how often do you read for your enjoyment? 
(Every day or almost every day; Once or twice a week; Once or twice a 
month; Never or almost never) 
ASBHRRE
HQ-14 Please indicate how much you agree with the following statements 
about reading? (Agree a lot; Agree a little; Disagree a little;  
Disagree a lot) 
 
HQ-14a I read only if I have to ASBHSTM1
HQ-14b I like talking about books with other people ASBHSTM2
HQ-14c I like to spend my spare time reading ASBHSTM3
HQ-14e I read only if I need information ASBHSTM4
HQ-14f Reading is an important activities in the home ASBHSTM5
* Item did not qualify for scaling. 
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Effective Classroom Environments for Learning Mathematics 
Question Location Question Variable Name
Students Are in Classrooms with Well-prepared Teachers
TQM-3* By the end of this school year, how many years will you have been 
teaching altogether? 
BT4GTAUT
TQM-4 
What is the highest level of formal education you have completed? (Did 
not complete <ISCED 3>; Finished <ISCED 3>; Finished <ISCED 4>; Finished 
<ISCED 5B>; Finished <ISCED 5A, first degree>; Finished <ISCED 5A, 
second degree> or higher) 
BT4GFEDC 
TQM-5 During your <post-secondary> education, what was your major or main 
area(s) of study? (Yes; No) 
TQM-5a Mathematics BT4MPSMA
TQM-5b Education-Mathematics BT4MPSEM
TQM-7 How well prepared do you feel to teach the following topics? (Not 
applicable; Very well prepared; Somewhat prepared; Not well prepared) 
 
 A. Number  
TQM-7Aa Computing, estimating or approximating with whole numbers BT4MTT01
TQM-7Ab Representing decimals and fractions using words, numbers, or models 
(including number lines) 
BT4MTT02
TQM-7Ac Computing with fractions and decimals BT4MTT03
TQM-7Ad Representing, comparing, ordering, and computing with integers BT4MTT04
TQM-7Ae Problem solving involving percents and proportions BT4MTT05
 B. Algebra  
TQM-7Ba Numeric, algebraic, and geometric patterns or sequences (extension, 
missing term, generalization of patterns) 
BT4MTT06
TQM-7Bb Simplifying and evaluating the algebraic expressions BT4MTT07
TQM-7Bc Simple linear equations and inequalities, and simultaneous (two 
variables) equations 
BT4MTT08
TQM-7Bd Equivalent representations of functions as ordered pairs, tables, graphs, 
words, or equations 
BT4MTT09
 C. Geometry  
TQM-7Ca Geometric properties of angles and geometric shapes (triangles, 
quadrilaterals, and other common polygons) 
BT4MTT10
TQM-7Cb Congruent figures and similar triangles BT4MTT11
TQM-7Cc Relationship between three-dimensional shapes and their two-
dimensional representation 
BT4MTT12
TQM-7Cd Using  appropriate measurement formulas for perimeters, 
circumferences, areas of circles, surface areas and volumes 
BT4MTT13
TQM-7Ce Cartesian plane-ordered pairs, equations, intercepts, intersections, and 
gradient 
BT4MTT14
TQM-7Cf Translation, reflection, and rotation BT4MTT15
 D. Data and Chance  
TQM-7Da Reading and displaying data using tables, pictographs, bar graphs, pie 
charts and line graphs 
BT4MTT16
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Effective Classroom Environments for Learning Mathematics (Cont.) 
Question Location Question Variable Name
TQM-7Db Interpreting data sets (e.g., draw conclusions, make predictions, and 
estimate values between and beyond given data points 
BT4MTT17
TQM-7Dc Judging, predicting, and determining the chances of possible outcomes BT4MTT18
TQM-9 In the past two years, have you participated in professional development 
in any of the following? (Yes; No) 
 
TQM-9a* Mathematics content BT4MPDMT
TQM-9b* Mathematics pedagogy/instruction BT4MPDMP
TQM-9c* Mathematics curriculum BT4MPDMC
TQM-9d* Integrating information technology into mathematics BT4MPDIT
TQM-9e* Improving students' critical thinking or problem solving skills BT4MPDCT
TQM-9f* Mathematics content BT4MPDMA
Students Are in Classrooms with Teachers With a Positive Attitude Toward Teaching  
TQM-8 How often do you have the following types of interactions with other 
teachers? (Never or almost never; 2 to 3 times per month; 1-3 times per 
week; Daily or almost daily) 
TQM-8a* Discussion about how to teach a particular concept BT4GOTDC
TQM-8b* Working on preparing instructional materials BT4GOTPM
TQM-8c* Visit to another teacher's classroom to observe his/her teaching BT4GOTVT
TQM-8d* Informal observations of my classroom by another teacher BT4GOTAT
Students Are in Classrooms with Students With Good Learning Prerequisites
TQM-18 In your view, to what extent do the following limit how you teach the 
TIMSS class? (Not applicable; Not at all; A little; Some; A lot) 
TQM-18a Students with different academic abilities BT4MLI01
TQM-18b Students who come from a wide range of backgrounds (e.g., economic 
language) 
BT4MLI02
TQM-18c Students with special needs (e.g., hearing, vision, speech impairment, 
physical disabilities, mental or emotional/psychological impairment) 
BT4MLI03
TQM-18d Uninterested students BT4MLI04
TQM-18e Disruptive students BT4MLI05
Students Are in Classrooms with Resources and Technology Available
ScQ-5 For the <eighth-grade> students in your school:  
ScQ-5A* How many days per year is your school open for instruction?  BC4GDYSO
ScQ-5Ba* What is the total instructional time, excluding breaks in a typical day 
(hours) 
BC4GHTIT
ScQ-5Bb* What is the total instructional time, excluding breaks in a typical day 
(minutes) 
BC4GMTIT
ScQ-5c* In one calendar week, how many days is the school open for instruction? 
(6 days; 5 ½ days; 5 days; 4 ½ days; 4 days; Other) 
BC4GDS0I
TQM-11 In your current school, how severe is each problem? (Not a problem; 
Minor problem; Serious problem) 
 
TQM-11b* Classrooms are overcrowded BT4GSPCO
TQM-13* How many students are in the TIMSS class? BT4MSTUD
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Effective Classroom Environments for Learning Mathematics (Cont.) 
Question Location Question Variable Name
TQM-14* How many minutes per week do you teach mathematics to the TIMSS 
class? 
BT4MTIMT
TQM-18 In your view, to what extent do the following limit how you teach the 
TIMSS class? (Not applicable; Not at all; A little; Some; A lot) 
 
TQM-18f Shortage of computer hardware BTMLI06
TQM-18g Shortage of computer software BTMLI07
TQM-18h Shortage of support for using computers BTMLI08
TQM-18i Shortage of textbooks for student use BTMLI09
TQM-18j Shortage of other instructional equipment for students' use BTMLI10
TQM-18k Shortage of equipment for your use in demonstrations and other 
exercises 
BTMLI11
TQM-23A* Do students in the TIMSS class have computer(s) available to use during 
their mathematics lessons? (Yes; No) 
BT4MCOMA
TQM-23B Do any of these computers have access to the Internet? (Yes; No) BT4MINTA
Students Are in Classrooms Where the Curriculum Is Covered
TQM-20 The following list includes the main topics addressed by the TIMSS 
mathematics test. Choose the response that best describes when students 
in the TIMSS class have been thought each topic. If a topic was taught half 
this year but not yet completed, please choose "Mostly taught this year." 
If a topic is not in the curriculum, please choose "Not yet taught or just 
introduced." (Mostly taught before this year; Mostly taught this year; Not 
yet taught or just introduced) 
 A. Number 
TQM-20Aa Whole numbers including place value, factorization, and the four 
operations 
BT4MTP01
TQM-20Ab Computations, estimations, or approximations involving whole numbers BT4MTP02
TQM-20Ac Common fractions including equivalent fractions and ordering of fractions BT4MTP03
TQM-20Ad Decimal including place value, ordering, and converting to common 
fractions (and vice versa) 
BT4MTP04
TQM-20Ae Representing decimals and fractions using words, numbers, or models 
(including number lines) 
BT4MTP05
TQM-20Af Computations with fractions BT4MTP06
TQM-20Ag Computations with decimals BT4MTP07
TQM-20Ah Representing, comparing, ordering, and computing with integers BT4MTP08
TQM-20Ai Ratios (equivalence, division of a quantity by a given ratio) BT4MTP09
TQM-20Aj Conversion of percents to fractions or decimals and vice versa BT4MTP10
 B. Algebra 
TQM-20Ba Numeric, algebraic, and geometric patterns or sequences (extension, 
missing terms, generalization of patterns) 
BT4MTP11
TQM-20Bb Sums, products, and powers of expressions containing variables BT4MTP12
TQM-20Bc Evaluating expressions for given numeric value BT4MTP13
TQM-20Bd Simplifying or comparing algebraic expressions BT4MTP14
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Effective Classroom Environments for Learning Mathematics (Cont.) 
Question Location Question Variable Name
TQM-20Be Modeling situations using expressions BT4MTP15
TQM-20Bf Evaluating functions/formulas for given values of the variables BT4MTP16
TQM-20Bg Simple linear equations and inequalities, and simultaneous (two variables) 
equations 
BT4MTP17
TQM-20Bh Equivalent representations of functions as ordered pairs, tables, graphs, 
words, or equations 
BT4MTP18
 C. Geometry 
TQM-20Ca Angles - acute, right, straight, obtuse, reflex BT4MTP19
TQM-20Cb Relationships for angles at a point, angles on a line, vertically opposite 
angles, 
angles associated with a transversal cutting parallel lines, and 
perpendicularity 
BT4MTP20
TQM-20Cc Properties of geometric shapes: triangles, quadrilaterals, and other 
common polygons 
BT4MTP21
TQM-20Cd Construct or draw triangles and rectangles of given dimensions BT4MTP22
TQM-20Ce Congruent figures (triangles, quadrilaterals) and their corresponding 
measures 
BT4MTP23
TQM-20Cf Similar triangles and recall their properties BT4MTP24
TQM-20Cg Relationships between two-dimensional and three-dimensional shapes BT4MTP25
TQM-20Ch Pythagorean theorem (not proof ) to find length of a side BT4MTP26
TQM-20Ci Measurement, drawing, and estimation of the size of angles, the lengths 
of lines, areas, and volumes 
BT4MTP27
TQM-20Cj Measurement formulas for perimeters, circumferences, areas of circles, 
surface areas, and volumes 
BT4MTP28
TQM-20Ck Measures of irregular or compound areas (e.g., by covering with grids 
or dissecting and rearranging pieces) 
BT4MTP29
TQM-20Cl Cartesian plane - ordered pairs, equations, intercepts, intersections, and 
gradient 
BT4MTP30
TQM-20Cm Line and rotational symmetry for two-dimensional shapes BT4MTP31
TQM-20Cn Translation, reflection, and rotation BT4MTP32
 D. Data and Chance
TQM-20Da Reading data from tables, pictographs, bar graphs, pie charts, and line 
graphs 
BT4MTP33
TQM-20Db Organizing and displaying data using tables, pictographs, bar graphs, 
pie charts, and line graphs 
BT4MTP34
TQM-20Dc Characteristics of data sets including mean, median, range,
and shape of distribution (in general terms) 
BT4MTP35
TQM-20Dd Interpreting data sets (e.g., draw conclusions, make predictions, 
and estimate values between and beyond given data points) 
BT4MTP36
TQM-20De Data displays that could lead to misinterpretation (e.g., inappropriate 
grouping and misleading or distorted scales) 
BT4MTP37
TQM-20Df Using data from experiments to predict chances of future outcomes BT4MTP38
TQM-20Dg Using the chances of a particular outcome to solve problems BT4MTP39
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Effective Classroom Environments for Learning Mathematics (Cont.) 
Question Location Question Variable Name
Students are in Classrooms With Effective Teaching Strategies Used 
SQ-10 How often do you do these things in your mathematics lessons? (Every or 
almost every day; About half the lessons; Some lessons; Never)  
SQ-10a* We practice adding, subtracting, multiplying, and dividing without using a 
calculator 
BS4MHASM
SQ-10b* We work on fractions and decimals BS4MHWFD
SQ-10c* We solve problems about geometric shapes, lines, and angles BS4MHGSA
SQ-10d* We interpret data in tables, charts, or graphs BS4MHGCT
SQ-10e* We write equations and functions to represent relationships BS4MHFER
SQ-10f* We memorize formulas and procedures BS4MHFRR
SQ-10g We explain our answers BS4MHEXP
SQ-10h* We relate what were are learning in mathematics to our daily lives BS4MHMDL
SQ-10i We decide on our own procedures for solving complex problems BS4MHSCP
SQ-10j* We review our homework BS4MHROH
SQ-10k* We listen to the teacher give a lecture-style presentation BS4MHLSP
SQ-10l We work problems on our own BS4MHWPO
SQ-10m* We work together in small groups BS4MHWSG
SQ-10n* We begin our homework in class BS4MHBHC
SQ-10o* We have a quiz or test BS4MHHQT
SQ-10p* We use calculators BS4MHCAL
SQ-10q* We use computers BS4MHCOM
TQM-15A* Do you use a textbook in teaching mathematics to the TIMSS class?   
(Yes; No) 
BT4MTBTC
TQM-16 In a typical week of mathematics lessons for the TIMSS class, what 
percentage of time do students spend on each of the following activities?  
TQM-16a* Reviewing homework BT4MPTRH
TQM-16b* Listening to lecture-style presentations BT4MPTLS
TQM-16c* Working problems with your guidance BT4MPTYG
TQM-16d* Working problems on their own without your guidance BT4MPTOO
TQM-16e* Listening to you re-teach and clarify content/procedures BT4MPTRT
TQM-16f* Taking tests or quizzes BT4MPTTQ
TQM-16g* Participating in classroom management tasks not related to the lesson's 
content/purpose (e.g., interruptions and keeping order) 
BT4MPTCM
TQM-16h* Other student activities BT4MPTOA
TQM-17 In teaching mathematics to the students in the TIMSS class, how often do 
you usually ask them to do the following? (Every or almost ever lesson; 
About half the lessons; Some lessons; Never) 
TQM-17a* Practice adding, subtracting, multiplying, and dividing without using a 
calculator 
BT4MASPC
TQM-17b* Work on fractions and decimals BT4MASWF
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Table D.3 Questionnaire Items in the TIMSS 2007 International Database Addressing the 
Construct, Effective Classroom Environments for Learning Mathematics (Cont.) 
Question Location Question Variable Name
TQM-17c Use knowledge of the properties of shapes, lines and angles to solve 
problems 
BT4MASUK
TQM-17d* Interpret data in tables, charts or graphs BT4MASID 
TQM-17e* Write equations and functions to represent relationships BT4MASRR 
TQM-17f* Memorize formulas and procedures BT4MASMF 
TQM-17g Apply facts, concepts, and procedures to solve routine problems BT4MASAC
TQM-17h Explain their answers BT4MASEA
TQM-17i* Relate what they are learning in mathematics to their daily lives BT4MASDL
TQM-17j Decide on their own procedures for solving complex problems BT4MASCP
TQM-17k* Work on problems for which there is no immediately obvious solution BT4MASWS
TQM-17l* Work together in small groups BT4MASSG
TQM-31* How often do you give a mathematics test or examination to the TIMSS 
class (About once a week; About every two weeks; About once a month;  
A few times a year; Never) 
BT4MTEEX
* Item did not qualify for scaling.  
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Table D.4 Questionnaire Items in the TIMSS 2007 International Database Addressing 
the Construct, Students’ Motivation to Learn Mathematics 
Question Location Question Variable Name
Students with Positive Affect Toward Mathematics   
StuQ-8b I would like to take more mathematics in school BS4MAMOR 
StuQ-8d I enjoy learning mathematics BS4MAENJ 
StuQ-8g Mathematics is boring BS4MABOR 
StuQ-8h I like Mathematics BS4MALIK 
Students with Self-Confidence in Their Mathematics Abilities   
StuQ-8a I usually do well in mathematics BS4MAWEL 
StuQ-8c Mathematics is more difficult for me than for many of my classmates BS4MACLM 
StuQ-8e Mathematics is not one of my strengths BS4MASTR 
StuQ-8f I learning things quickly in mathematics BS4MAQKY 
Students Place Value on Mathematics   
StuQ-9a I think learning mathematics will help me in my daily life BS4MAHDL 
StuQ-9b I need mathematics to learn other school subjects BS4MAOSS 
StuQ-9c I need to do well in mathematics to get into the <university of my choice> BS4MAUNI 
StuQ-9d I need to do well in mathematics to get the job I want BS4MAGET 
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Appendix E: Analysis Variables for Scaling 
 
Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
Index of Economic Well-being of Student Population (EWP) 
(Newly constructed Index) 
Based on responses to the following questions in the School Questionnaire:
  For the <fourth-grade> students in your school, about how many students receive free or reduced price 
lunch? (SCQ5, ACBGLUN)  
(Response options: All; Some; None) 
  Approximately what percentage of students in your school come from economically disadvantaged 
homes? (SCQ6a, ACBGPST1)  
(Response options: 0-10%; 11-25%; 26-50%; More than 50%) 
  Approximately what percentage of students in your school come from economically affluent homes? 
(SCQ6b, ACBGPST2) (reverse coded)  
(Response options: 0-10%; 11-25%; 26-50%; More than 50%) 
1. High = Responded "None" to ACBGLUN and "25% or less" to ACBGPST1 and "More than 25%" to 
ACBGPST2 
2. Medium = All other combinations 
3. Low = Responded "All" or "Some" to ACBGLUN and "More than 25%" to ACBGPST1 and "25% or 
less" to ACBGPST2 
Variable coded MISSING if any source question is with invalid data. 
N High Medium Low 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
173,155 15.8 527.7 68.0 501.3 16.2 475.4
Princpals' Reports on Students’ Early Literacy Skills 
(Combined Variable in PIRLS 2006 International Database) 
Based on responses to the following questions in the School Questionnaire:
About how many of the students in your school can do the following when they begin <ISCED Level 1>? 
  Recognize most of the letters of the alphabet (SCQ9a, ACBG1GR1) 
  Read some words (SCQ9b, ACBG1GR2) 
  Read sentences (SCQ9c, ACBG1GR3) 
  Write letters of the alphabet (SCQ9d, ACBG1GR4) 
  Write some words (SCQ9e, ACBG1GR5) 
(Response options: Less than 25%; 25-50%; 51-75%; More than 75%) 
Average computed across the five source questions. 
1. More than 50% = Average 1 less than 2.5 
2. 25-50% = Average greater than 2.5 through 3.25 
3. Less than 25% = Average greater than 3.25 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N More than 50% 25-50% Less than 25%
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
172,798 35.0 503.0 21.1 496.2 43.9 483.1
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Parents' Reports on their Children's Early Literacy Skills 
(Combined Variable in PIRLS 2006 International Database) 
Based on responses to the following questions in the Home Questionnaire:
How well could your child do the following when he/she began <ISCED Level 1>? 
  Recognize most of the letters of the alphabet (HQ7a, ASBHAIB1) 
  Read some words (HQ7b, ASBHAIB2) 
  Read sentences (HQ7c, ASBHAIB3) 
  Write letters of the alphabet (HQ7d, ASBHAIB4) 
  Write some words (HQ7e, ASBHAIB5) 
(Response options: Very well; Moderately well; Not very well; Not at all) 
Average computed across the five source questions. 
1. Very well = Average of 1 to less than 1.75 
2. Moderately well = Average of 1.75 through 2.5 
3. Not very well or not at all = Average greater than 2.5 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N Very well Moderately well Not very well or not at all
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
162,447 31.6 526.7 34.7 500.2 33.7 480.0
Basic Reading Skills Emphasis Three Grades Below Target Grade 
(Newly Constructed Combined Variable) 
Based on responses to the following questions in the School Questionnaire:
At which grade do the following reading skills and strategies first receive a major emphasis in instruction 
in your school? 
  Knowing letters of the alphabet (SCQ13a, ACBGME01) 
  Knowing letter-sound relationships (SCQ13b, ACBGME02) 
  Reading words (SCQ13c, ACBGME03) 
  Reading isolated sentences (SCQ13d, ACBGME04) 
(Response options: <3 grds_blw+earlier>; <2 grds_blw>; <1 grd_blw>; <fourth grade>; Not in these grades)
Average computed across the four source questions. 
1. Skills Emphasis at Earlier Grades = Skills, on average, an emphasis three grades below target 
grade 
2. Skills Emphsis at Later Grades = Skills, on average, an emphasis two grades below target grade or 
later 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N Skills Emphasis at Earlier Grades Skills Emphsis at Later Grades
Percent of Students Reading Achievement Percent of Students Reading Achievement
168,138 78.7 506.9 21.3 489.1 
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Advanced Reading Skills (Inferencing and Interpreting Texts) Emphasis Two Grades 
Below Target Grade  
(Newly Constructed Combined Variable) 
Based on responses to the following questions in the School Questionnaire:
At which grade do the following reading skills and strategies first receive a major emphasis in instruction 
in your school? 
  Reading connected text (SCQ13e, ACBGME05) 
  Identifying the main idea of text (SCQ13f, ACBGME06) 
  Explaining or supporting understanding of text (SCQ13g, ACBGME07) 
  Comparing text with personal experience (SCQ13h, ACBGME08) 
  Comparing different texts (SCQ13i, ACBGME09) 
  Making predictions about what will happen next in text (SCQ13j, ACBGME10) 
  Making generalizations and inferences based on text (SCQ13k, ACBGME11) 
(Response options: <3 grds_blw+earlier>; <2 grds_blw>; <1 grd_blw>; <fourth grade>; Not in these grades)
Average computed across the seven source questions. 
1. Skills Emphasis at Earlier Grades = Skills, on average, an emphasis two grades below target grade 
earlier 
2. Skills Emphsis at Later Grades = Skills, on average, an emphasis one grade below target grade or 
later 
Variable coded MISSING if 3 or more source questions are with invalid data. 
N Skills Emphasis at Earlier Grades Skills Emphsis at Later Grades
Percent of Students Reading Achievement Percent of Students Reading Achievement
166,727 33.4 514.0 66.6 498.9 
Principals' Perception of Teachers' Job Satisfaction 
 (Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
How would you characterize each of the following within your school?  
  Teachers' job satisfaction (SCQ22a, ACBGCHA1) 
(Response options: Very high; High; Medium; Low; Very low) 
1. Very high 
2. High 
3. Medium, low, or very low 
N Very high High Medium, low, or very low
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
179,532 16.6 509.1 52.3 501.8 31.2 492.1
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Principals' Perception of Teachers' Expectations for Student Achievement 
 (Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
How would you characterize each of the following within your school?  
  Teachers' expections for student achievement (SCQ22b, ACBGCHA2) 
(Response options: Very high; High; Medium; Low; Very low 
1. Very high 
2. High 
3. Medium, low, or very low 
N Very high High Medium, low, or very low
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
179,769 16.5 510.6 54.8 502.9 28.7 485.1
Principals' Perception of Students' Desire to Do Well in School 
 (Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
How would you characterize each of the following within your school?  
  Students' desire to do well in school (SCQ22e, ACBGCHA5) 
Response options: Very high; High; Medium; Low; Very low 
1. Very high 
2. High 
3. Medium, low, or very low 
N Very high High Medium, low, or very low
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
179,766 11.7 514.8 45.6 505.8 42.9 489.1
Principals' Perception of Students' Regard for School Property 
 (Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
How would you characterize each of the following within your school?  
  Students' regard for school property (SCQ22d, ACBGCHA4) 
(Response options: Very high; High; Medium; Low; Very low) 
1. Very high or high 
2. Medium 
3. Low or very low 
N Very high or high Medium Low or very low
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
179,773 45.1 506.7 44.5 496.1 10.4 482.8
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Table E.1 Analysis Variables for Effective School Environments for Learning to 
Read (Continued) 
Principals' Reports on Student Tardiness and Absenteeism 
 (Newly Constructed Combined Variable) 
Based on responses to the following question in the School Questionnaire:
To what degree is each of the following a problem in your school?  
  Student tardiness (SCQ23a, ACBGPB1) 
  Student absenteeism (i.e., unjustified absences) (SCQ23b, ACBGPB2) 
(Response options: Not a problem; Minor problem; Moderate problem; Serious problem) 
Average computed across the two source questions. 
1. Average "not a problem" or "minor problem" 
2. Average "moderate problem" or "serious problem" 
Variable coded MISSING if there is any source question with invalid data. 
N “Not a problem" or "minor problem"
 
"Moderate problem" or "serious 
problem" 
Percent of Students Reading Achievement Percent of Students Reading Achievement
177,578 70.4 504.4 29.6 487.1 
Principals' Reports on Classroom Behavior 
(Newly Constructed Combined Variable) 
Based on responses to the following question in the School Questionnaire:
To what degree is each of the following a problem in your school?  
  Classroom disturbance (SCQ23c, ACBGPB3) 
  Cheating (SCQ23d, ACBGPB4) 
(Response options: Not a problem; Minor problem; Moderate problem; Serious problem) 
Average computed across the two source questions. 
1. Average "not a problem" or "minor problem" 
2. Average "moderate problem" or "serious problem" 
Variable coded MISSING if there is any source question with invalid data. 
N “Not a problem" or "minor problem"
 
"Moderate problem" or "serious 
problem" 
Percent of Students Reading Achievement Percent of Students Reading Achievement
180,159 71.0 502.2 29.0 490.5 
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Principals' Reports on Violent Student Behavior 
 (Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
To what degree is each of the following a problem in your school?  
  Profanity (SCQ23e, ACBGPB5) 
  Vandalism (SCQ23f, ACBGPB6) 
  Theft (SCQ23g, ACBGPB7) 
  Intimidation or verbal abuse among students (SCQ23h, ACBGPB8) 
  Physical conflicts among students (SCQ23i, ACBGPB9) 
  Drug abuse (SCQ23j, ACBGPB10) 
  Weapons (SCQ23k, ACBGPB11) 
(Response options: Not a problem; Minor problem; Moderate problem; Serious problem) 
Average computed across the seven source questions. 
1. Average "not a problem" or "minor problem" 
2. Average "moderate problem" or "serious problem" 
Variable coded missing if 3 or more source questions are with invalid data.
N “Not a problem" or "minor problem"
 
"Moderate problem" or "serious 
problem" 
Percent of Students Reading Achievement Percent of Students Reading Achievement
179,330 60.5 503.9 39.5 492.8 
Index of Student Safety in School (SSS) 
(Index in PIRLS 2006 International Database) 
Based on responses to the following questions in the Student Questionnaire:
1. What do you think about your school? Tell how much you agree with these statements. 
  I feel safe when I am at school. (SQ16c, ASBGCT3) 
(Response options : Agree a lot, Agree a little, Disagree a little, Disagree a lot) 
2. Did any of these things happen at school during the last month (as far as you know)? At school… 
  Something was stolen from me (SQ17a, ASBGSSTL) 
  Something was stolen from someone in my class (SQ17b, ASBGOSTL) 
  I was bullied by another student (SQ17c, ASBGSBUL) 
  Someone in my class was bullied by another student (SQ17d, ASBGOBUL) 
  I was injured by another student (SQ17e, ASBGSHRT) 
  Someone in my class was injured by another student (SQ17f, ASBGOHRT) 
 (Response options: Yes; No) 
Combine 17a,c, and e to create “self” intermediate variable (ranging from 0 (indicating “no” to all 
variables) to 3 (indicating “yes” to all variables). Combine 17b, d, and f to create “class” intermediate 
variable (ranging from 0 (indicating “no” to all variables) to 3 (indicating “yes” to all variables). 
1. High = Class is less than or equal to 1 AND Self is less than or equal to 1 AND ASBGCT3 is less than 
or equal to 2 
2. Low = Class is greater than or equal to 2 OR Self is greater than or equal to 2 OR ASBGCT3 is 
greater than or equal to 3 
N High Low 
Percent of Students Reading Achievement Percent of Students Reading Achievement
187,005 46.8 511.7 53.2 493.3 
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Students' Reports on Feeling Safe at School 
 (Questionnaire Item) 
Based on responses to the following question from the Student Questionnaire:
What do you think about your school? Tell how much you agree with these statements.  
  I feel safe in school (SQ16c, ASBGCT3) 
(Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
1. Agree a lot OR Agree a little 
2. Disagree a little OR Disagree a lot 
N Agree a lot OR Agree a little Disagree a little OR Disagree a lot
Percent of Students Reading Achievement Percent of Students Reading Achievement
184,866 86.5 504.9 13.5 484.5 
Students' Reports on Liking School 
 (Questionnaire Item) 
Based on responses to the following question from the Student Questionnaire:
What do you think about your school? Tell how much you agree with these statements.  
  I like being in school (SQ16a, ASBGCT1) 
 (Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
1. Agree a lot OR Agree a little 
2. Disagree a little OR Disagree a lot 
N Agree a lot OR Agree a little Disagree a little OR Disagree a lot
Percent of Students Reading Achievement Percent of Students Reading Achievement
191,799 83.8 502.9 16.2 493.1 
Students' Reports on Teachers Caring About Them 
 (Questionnaire Item) 
Based on responses to the following question from the Student Questionnaire:
What do you think about your school? Tell how much you agree with these statements.  
  I think that teachers in my school care about me (SQ16b, ASBGCT2) 
(Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot)  
1. Agree a lot 
2. Agree a little 
3. Disagree a little OR Disagree a lot 
N Agree a lot Agree a little Disagree a little OR Disagree 
a lot 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
185,798 59.3 501.8 29.2 501.1 11.6 485.6
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Index of Teacher Career Satisfaction (TCS) 
(Combined Variable in PIRLS 2006 International Database)
Based on responses to the following questions from the Teacher Questionnaire:
How much do you agree with the following statements? 
  I am content with my profession as a teacher (TQ41a, ATBGSAT1) 
  I am satisfied with being a teacher at this school (TQ41b, ATBGSAT2) 
  I would describe the teachers at this school as a satisfied group (TQ41c, ATBGSAT3) 
  I had more enthusiasm when I began teaching than I have now (Reversed) (TQ41d, ATBGSAT4) 
  I do important work as a teacher (TQ41e, ATBGSAT5) 
(Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
Average computed across the four source questions. 
1. High = Average of 1 to less than 2 
2. Low = Average of 2 through 4 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N High Low 
Percent of Students Reading Achievement Percent of Students Reading Achievement
187,024 64.0 502.0 36.0 498.1 
Availability of School Library and Library Books 
(Newly Constructed Combined Variable)
Based on responses to the following questions in the School Questionnaire:
  Does your school have a library? (SCQ15, ACBGLI) 
(Response options: Yes; No) 
  If Yes, Approximately how many books with different titles does your school library have (exclude 
magazines and periodicals)? (SCQ15A, ACBGLIBC) 
(Response options: 250 or fewer; 151-500; 501-2,000; 2,001-5,000; 5,001-10,000; more than 10,000) 
1. School has library with more than 2,000 books 
2. School library with 2,000 books or less 
3. No school library 
Coded MISSING if any of the source variables is missing. 
N School has library with more 
than 2,000 books 
School library with 2,000 
books or less 
No school library
 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
182,233 50.4 510.8 38.2 495.0 11.4 482.4
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Index of Availability of School Resources (ASR) 
(Index in PIRLS 2006 International Database) 
Based on responses to the following questions in the School Questionnaire:
How much is your school’s capacity to provide instruction affected by a shortage or inadequacy o the 
following? 
  Qualified teaching staff (SCQ18a, ACBGSI1) 
  Teachers with a specialization in reading (SCQ18b, ACBGSI2) 
  Second language teachers (SCQ18c, ACBGSI3) 
  Instructional materials (e.g., textbooks) (SCQ18d, ACBGSI4) 
  Supplies (e.g., papers, pencils) (SCQ18e, ACBGSI5) 
  School buildings and grounds (SCQ18f, ACBGSI6) 
  Heating/cooling and lighting systems (SCQ18g, ACBGSI7) 
  Instructional space (e.g., classrooms) (SCQ18h, ACBGSI8) 
  Special equipment for physically disabled students (SCQ18i, ACBGSI9) 
  Computers for instructional purposes (SCQ18j, ACBGSI10) 
  Computer software for instructional purposes (SCQ18k, ACBGSI11) 
  Computer support staff (SCQ18l, ACBGSI12) 
  Library books (SCQ18m, ACBGSI13) 
  Audio-visual resources (SCQ18n, ACBGSI14) 
(Response options: Not at all; A little; Some; A lot) 
  Average computed across the seven source questions. 
1. High = Average of 1 to less than 2 
2. Medium = Average of 2 through 3 
3. Low = Average greater than 3 through 4 
Variable coded missing 3 or more source questions are with invalid data. 
N High Medium Low 
 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
177,587 52.3 505.2 32.4 496.1 15.2 491.7
Availabilitry of Professional (e.g., Learning Specialist, Speech Therapist) to Work with 
Students Who Have Difficulty Reading 
 (Questionnaire Item) 
Based on responses to the following question in the Teacher Questionnaire:
Are the following resources available to you to deal with students who have difficulty with reading?  
  Other professionals (e.g., learning specialists, speech therapist) are available to work with those students 
(TQ23d, ATBGDIF4) 
(Response options: Always; Sometimes; Never) 
1.  Always 
2. Sometimes 
3. Never 
N Always Sometimes Never 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
172,798 35.0 503.0 21.1 496.2 43.9 483.1
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Frequency of School's Outreach to Parents 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the School Questionnaire:
How often is each of the following provided by your school for <fourth-grade> students and/or their 
families?  
  Teacher-parent conferences (individual or group) (SCQ20a, ACBGPRO1) 
  Letters, calendars, newsletter, etc. sent home to provide parents with information about   the school 
(SCQ20b, ACBGPRO2) 
  Written reports (report cards, or portfolios) of child’s performance sent home (SCQ20c, ACBGPRO3) 
  Events at school to which parents are invited (SCQ20D, ACBGPRO4) 
(Response options: Never; Once a year; 2-3 times a year; 4-6 times a year; 7 or more times a year) 
Average computed across the four source questions. 
1. Events/information provided 4 or more times a year 
2. Events/information provided 2-3 times a year or less 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N Events/information provided 4 or more 
times a year 
Events/information provided 2-3 times a 
year or less 
Percent of Students Reading Achievement Percent of Students Reading Achievement
180,076 76.6 501.4 23.4 491.9 
Principals' Reports on Parental Engagement 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the School Questionnaire:
Approximately what percentage of students in your school have parents or guardians who do each of the 
following?  
  Volunteer regularly to help in the classroom or another part of the school (SCQ21a, ACBGPAR1) 
  Attend teacher-parent conferences (SCQ20b, ACBGPAR2) 
  Attend cultural, sporting, or social events at school (SCQ20c, ACBGPAR3) 
(Response options: Not applicable; 0-10%; 11-25%; 26-50%; More than 50%) 
1. More than 50% 
2. 11-50% 
3. 0-10% 
Variable coded MISSING if 2 or more source questions "not applicable" or with invalid data. 
N More than 50% 11-50%           0-10% 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
176,202 49.6 508.6 24.5 495.8 25.9 486.4
Principals' Reports on Parental Support for Student Achievement 
(Questionnaire Item) 
Based on responses to the following question in the School Questionnaire:
How would you characterize each of the following within your school?  
  Parental support for student achievement (SCQ22c, ACBGCHA3) 
(Response options: Very high; High; Medium; Low; Very low) 
1. Very high or high 
2. Medium 
3. Low or very low 
N Very high or high Medium Low or very low 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
179,561 35.9 515.0 47.0 497.2 17.1 473.5
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Table E.1 Analysis Variables for Effective School Environments for Learning to Read 
(Continued) 
Index of Parents' Perceptions of School Environment (PPSE) 
(Index in PIRLS 2006 International Database) 
Based on responses to the following questions in the Home Questionnaire:
What do you think of your chlld’s school? 
  My child’s school includes me in my child’s education (HQ11a, ASBHTAC1) 
  My child’s school should make a greater effort to include me in my child’s education (Reversed) (HQ11b, 
ASBHTAC2) 
  My child’s school cares about my child’s progress in school (HQ11c, ASBHTAC3) 
  My child’s school does a good job in helping my child become better in reading (HQ11d, ASBHTAC4) 
(Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
Average computed across the four source questions. 
1. High = Average of 1 to less than 2 
2. Low = Average greater than 2 through 4 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N High Low 
Percent of Students Reading Achievement Percent of Students Reading Achievement
161,027 60.0 506.2 40.0 500.3 
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for  
Learning to Read 
Highest Level of Education of Either Parent 
 (Combined Variable in PIRLS 2006 International Database)
Based on responses to the following questions in the Home Questionnaire:
  What is the highest level of education completed by the child’s father (or stepfather or male guardian) and 
mother (or stepmother or female guardian)? (HQ18, ASBHLEDF, ASBHLEDM) 
(Response options: Some <ISCED Level 1 or 2> or did not go to school; <ISCED Level 2>; <ISCED Level 3>; 
<ISCED Level 4>; <ISCED Level 5b>; <ISCED Level 5a, first degree>; Beyond <ISCED Level 5a, first degree>;  
Not applicable) 
Collapse the response options above into the following categories: 
1. Finished University or higher = <ISCED Level 5a, first degree> or Beyond <ISCED Level 5a, first 
degree> 
2. Finished Post-Secondary Education but not University = <ISCED Level 4> or <ISCED Level 5b> 
3. Finished Upper-secondary = <ISCED Level 3> 
4. Finished Lower-Secondary = <ISCED Level 2> 
5. Finished some primary or lower-secondary or did not go to school = Some <ISCED Level 1 or 2> or 
did not go to school 
Using these categories, the smaller value (i.e., higher education level) of the variables ASBHLEDF and 
ASBHLEDM is retained. Variable is coded MISSING if “not applicable” or invalid data for both questions. 
N Finished University 
or higher 
Finished Post-
Secondary Education 
but not University 
Finished Upper-
secondary 
Finished Lower-
Secondary 
Finished some 
primary or lower-
secondary or did not 
go to school 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
154,539 25.8 545.5 20.4 517.4 31.4 498.0 14.5 467.6 8.0 449.6
Parents' Employment Situations 
(Combined Variable in PIRLS 2006 International Database)
Based on responses to the following question in the Home Questionnaire:
  Which best describes the employment situation of the child’s father (or stepfather or male guardian) and 
mother (or stepmother or female guardian)? (HQ19, ASBHEMPF, ASBHEMPM) 
(Response options: Working at least full-time for pay; Working part-time only for pay; Not working for pay, 
but looking for a job; Other; Not applicable) 
1. Both Full Time = Responded "Working at least full-time for pay" to ASBHEMPF and ASBHEMPM 
2. Either Full Time = Responded "Working at least full-time for pay" to ASBHEMPF or ASBHEMPM 
3. Both Less Than Full Time = Responded "Working part-time only for pay" or "Not working for pay, 
but looking for a job" to ASBHEMPF and ASBHEMPM 
Variable coded missing if ASBHEMPF and ASBHEMPM are "Other", "Not Applicable" or with invalid data. 
N Both Full Time Either Full Time Both Less Than Full 
Time 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
131,481 38.4 519.6 53.2 506.1 8.4 480.9
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Parents' Occupational Level 
(Combined Variable in PIRLS 2006 International Database)
Based on responses to the following question in the Home Questionnare:
  What kind of work do the child’s father (or stepfather or male guardian) and mother (or stepmother or 
female guardian) do for their main jobs? (HQ20, ASBHMJF, ASBHMJM) 
(Response options: Has never worked outside the home for pay; Small business owner; Clerk; Service or sales 
worker; Skilled agricultural or fishery worker; Craft or trade worker; Plant or machine operator; General 
laborers; Corporate manager or senior official; professional; Technician or associate professional; Not 
applicable) 
Collapse response options above into the following categories: 
1. Professional = Corporate manager or senior official, professional, or technician or associate 
professional 
2. Small business owner = Small business owner 
3. Clerical = Clerk or Service or sales worker 
4. Semi-professional = Skilled agricultural or fishery worker, craft or trade worker, or plant or machine 
operator 
5. General laborer 
6. Never worked outside home for pay 
Using these categories, the smaller value of the variables ASBHMJF and ASBHMJM is retained. Variable is 
coded MISSING if “not applicable” or invalid data for both questions. 
N Professional Small business owner Clerical 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
145,606 
 
37.2 534.3 11.2 506.8 23.7 504.7
Semi-professional General laborer Never worked outside 
home for pay 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
17.3 482.0 6.3 467.5 4.3 457.6
Students' Reports on Home Possessions  
(Newly Constructed Combined Variable) 
Based on responses to the following question from the Student Questionnaire:
  Do you have any of these things at your home? 
(Response options: Yes; No) 
  Computer (SQ21a, ASBGTA1); Study desk/table for your use (SQ21b, ASBGTA2); Books of your very own 
(SQ21c, ASBGTA3); Daily newspaper (SQ21d, ASBGTA4); Your own room (SQ21e, ASBGTA5) 
1. 5 resources 
2. 4 resources 
3. 3 resources 
4. 2 resources or less 
N 5 resources 4 resources 3 resources 2 resources or less
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
ment 
168,106 27.8 522.8 31.2 511.2 21.8 489.8 19.1 466.6
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Students' Reports on Number of Books in the Home  
(Questionnaire Item) 
Based on responses to the following question from the Student Questionnaire:
  How many books are there in your home? (SQ20, ASBGBOOK) 
(Response options: 0-10 books; 11-25 books; 26-100 books; 101-200 books; more than 200 books) 
1. More than 100 books 
2. 26-100 books 
3. 11-25 books 
4. 0-10 books 
N More than 100 
books 
26-100 books
 
11-25 books
 
0-10 books
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
ment 
178,654 31.0 526.6 30.0 516.6 21.7 492.3 17.2 457.8
Parents' Reports on Number of Books in the Home 
(Questionnaire Item) 
Based on responses to the following question from the Home Questionnaire:
How many books are there in your home? (HQ15, ASBHBOOK) 
(Response options: 0-10 books; 11-25 books; 26-100 books; 101-200 books; more than 200 books) 
1. More than 100 books 
2. 26-100 books 
3. 11-25 books 
4. 0-10 books 
N More than 100 
books 
26-100 books
 
11-25 books
 
0-10 books
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
ment 
164,610 34.2 531.5 31.2 507.8 17.5 483.8 17.1 464.0
Parents' Reports on Number of Childrens' Books in the Home 
 (Questionnaire Item) 
Based on responses to the following question from the Home Questionnaire:
  How many children’s books are there in your home?  (HQ16, ASBHCHBK) 
(Response options: 0-10 books; 11-25 books; 26-50 books; 51-100 books; more than 100 books) 
1. More than 50 childrens' books 
2. 26-50 books 
3. 11-25 books 
4. 0-10 books 
N More than 50 
childrens' books 
26-50 books
 
11-25 books
 
0-10 books
Percent of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve
ment 
164,837 32.4 531.6 25.3 510.6 20.9 490.6 21.3 461.2
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Child Attended Preschool 
(Newly Constructed Combined Variable)
Based on responses to the following questions from the Home Questionnaire:
  Did your child attend preprimary? (HQ5,ASBHOATT) 
(Response options: Yes; No) 
  If Yes…How long was he she in <ISCED Level 0>? (HQ5a, ASBHOHLO) 
(Response options: 3 years or more; between 2 and 3 years; 2 years; between 1 and 2 years; 1 year or less) 
1. Did attend preprimary 3 years or longer 
2. Did attend preprimary between 2 and 3 years 
3. Did attend preprimary less than 2 years 
4. Did not attend preprimary 
N Did attend 
preprimary 3 years or 
longer 
Did attend 
preprimary between 
2 and 3 years 
Did attend 
preprimary less 
than 2 years 
Did not attend 
preprimary 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
Percent 
of 
Students 
Reading 
Achieve
-ment 
Percent 
of 
Students 
Reading 
Achieve-
ment 
163,508 43.7 511.7 29.8 504.0 14.8 491.3 11.7 471.3
Family's Relative Standing 
 (Questionnaire Item) 
Based on responses to the following question in the Home Questionnare:
  Compared with other families, how well-off do you think your family is financially? (HQ21, ASBHWELL)  
(Response options: Very well-off; Somewhat well-off; Average; Not very well-off; Not at all well-off) 
1. Very well-off, somewhat well-off OR average 
2. Not very well-off 
3. Not at all well-off 
N Very well-off, somewhat 
well-off OR average 
Not very well-off
 
Not at all well-off
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
146,582 83.3 512.6 11.6 491.8 5.0 478.0
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Index of Early Home Literacy Activities (EHLA) 
 (Index in PIRLS 2006 International Database)
Based on responses to the following questions in the Home Questionnaire:
  Before your child began primary school, how often did you or someone else in your home do the 
following activities with him or her? 
  Read books (HQ2a, ASBHHA01) 
  Tell stories (HQ2b, ASBHHA02) 
  Sing songs (HQ2c, ASBHHA03) 
  Play with alphabet toys (HQ2d, ASBHHA04) 
  Play word games (HQ2g, ASBHHA07) 
  Write letters or Words (HQ2h, ASBHHA08) 
  Read aloud signs and labels (HQ2i, ASBHHA09) 
(Response options: Often; Sometimes; Never or almost never) 
Average computed across the four source questions. 
1. High = Average of 1 to less than 1.67 
2. Medium = Average of 1.67 trough 2.33 
3. Low = Average greater than 2.33 through 3 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N High Medium Low 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
163,806 6.2 529.1 62.6 509.6 31.2 487.1
Frequency of Parents Talking to Child About Reading 
 (Newly Constructed Combined Variable)
Based on responses to the following questions from the Home Questionnaire:
How often do your or someone else in your home, do the following things with your child?  
  Talk to child about things they have done (HQ8b, ASBHDOT2) 
  Talk with child about what he/she is reading (HQ8c, ASBHDOT3) 
(Response options: Every day or almost every day; Once or twice a week; Once or twice a month; Never or 
almost never) 
1. Responded "Every day or almost every day" OR “Once or twice a week”, on average,  to 
ASBHDOT2 AND ASBHDOT3 
2. Responded "Never or almost never" OR “Once or twice a month”, on average, to ASBHDOT2 AND 
ASBHDOT3 
N "Every day or almost every day" OR 
“Once or twice a week” 
"Never or almost never" OR “Once or twice 
a month” 
Percent of Students Reading Achievement Percent of Students Reading Achievement
164,460 82.6 506.6 17.4 490.3 
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Index of Parents’ Engagement in Child's Reading during Preprimary (PERP) 
 (Newly Constructed Index) 
Based on responses to the following questions in the Home Questionnaire:
  Before your child began primary school, how often did you or someone else in your home do the 
following activities with him or her? 
  Talk about things you had done (HQ2e, ASBHHA05) 
  Talk about what you had read (HQ2f, ASBHHA06) 
  Visit a library (HQ2j, ASBHHA10) 
(Response options: Often; Sometimes; Never or almost never) 
Average computed across the four source questions. 
1. High = Average of greater than 2 
2. Medium = Average greater than 1 and less than 2 
3. Low = Average equal to 1 
Variable coded MISSING if 2 or more source questions are with invalid data. 
N High Medium Low 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
164,535 9.5 514.6 42.3 510.4 48.2 494.5
Index of Parents' Attitudes Toward Reading (PATR) 
 (Index in PIRLS 2006 International Database)
Based on responses to the following questions in the Home Questionnaire:
  I read only if I have to (Reversed) (HQ14a, ASBHSTM1) 
  I like talking about books with other people (HQ14b, ASBHSTM2) 
  I like to spend my spare time reading (HQ14c, ASBHSTM3) 
  I read only if I need information (Reversed) (HQ14d, ASBHSTM4) 
  Reading is an important activity in my home (HQ14e, ASBHSTM5) 
(Response options: Agree a lot; Agree a little; Disagree a little; Disagree a lot) 
Average computed across the five source questions. 
1. High = Average of 1 to less than 2 
2. Medium = Average of 2 through 3 
3. Low = Average of greater than 3 through 4 
Variable coded missing if 2 or more source questions are with invalid data. 
N High Medium Low 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
157,684 52.8 519.7 40.8 489.5 6.5 476.7
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Table E.2 Analysis Variables for Scaling, Effective Home Environments for Learning to 
Read (Continued) 
Time Parents Spend Reading 
(Questionnaire Item)  
Based on responses to the following questions in the Home Questionnaire:
 In a typical week, how much time do you usually spend reading for yourself at home, including books, 
magazines, newspaper or materials to work? (HQ12, ASBHREAD) 
(Less than one hour a week; 1-5 hours a week; 6-10 hours a week; More than 10 hours per week) 
1. 6 hours or more per week 
2. 1-5 hours a week 
3. Less than one hour a week 
N 6 hours or more per week 1-5 hours a week Less than one hour a 
week 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
164,656 37.1 517.8 42.9 503.1 20.1 478.2
Time Parents Spend Reading for Enjoyment 
(Questionnaire Item) 
Based on responses to the following questions in the Home Questionnaire:
  When you are at home, how often do you read for your own enjoyment? (HQ13, ASBHRRE) 
(Response options: Every day or almost every day; Once or twice a week; Once or twice a month; Never or 
almost never) 
1. Every day or almost every day 
2. Once or twice a week 
3. Once or twice a month or less 
N Every day or almost every 
day 
Once or twice a week
 
Once or twice a month 
or less 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
Percent of 
Students 
Reading 
Achievement 
165,015 47.7 513.0 34.0 499.0 18.3 488.3
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics  
Teachers Finishing Post-Secondary Degree  
(Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  What is the highest level of formal education you have completed? (TQM-4; BT4GFEDC) 
(Response options: Did not complete <ISCED 3>; Finished <ISCED 3>; Finished <ISCED 4>; Finished <ISCED 
5B>; Finished <ISCED 5A, first degree>; Finished <ISCED 5A, second degree> or higher) 
1. Finished Master's Degree or Higher (<ISCED 5A, second degree> or higher) 
2. Finished Bachelor's Degree (<ISCED 5A, first degree>) 
3. Did not Finish University Degree (all other responses) 
N Finished Master's Degree or 
Higher 
Finished Bachelor's Degree
 
Did not Finish 
University Degree 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
210,981 20.9 461.5 56.6 448.7 22.5 445.1
Mathematics Teachers’ Major Area of Study 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
During your <post-secondary> education, what was your major or main area(s) of study?  
  Mathematics (TQM-5a, BT4MPSMA) 
  Education - Mathematics (TQM-5b, BT4MPSEM) 
(Response options: Yes; No) 
1. Mathematics or mathematics education is major area of study 
2. Mathematics or mathematics education is not major area of study 
N Mathematics or mathematics education is 
major area of study 
Mathematics or mathematics education 
is not major area of study 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
215,066 89.6 451.4 10.4 445.0 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Teachers Feeling Prepared to Teach Number Topics 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  How well prepared do you feel you are to teach the following topics? (TQ2M_7Aa-e; 
BT4MTT01,BT4MTT02,BT4MTT03,BT4MTT04,BT4MTT05) 
a) Computing, estimating or approximating with whole numbers  
b) Representing decimals and fractions using words, numbers, or models (including number lines) 
c) Computing with fractions and decimals 
d) Representing, comparing, ordering, and computing with integers  
e) Problem solving involving percents and proportions  
(Response options: Not applicable; Very well prepared; Somewhat prepared; Not well prepared) 
Compute the percentage of students whose teachers responded “Very well prepared” for the individual 
topics. Following this compute the average across the percentages of students whose teachers indicate 
feeling very well prepared to teach all NUMBER topics.The derived variable is coded MISSING if there are 
more than one-third of the source questions with invalid data or teachers responded "Not applicable." 
1. Teachers feel very well prepared to teach ALL TIMSS number topics 
2. Teachers do NOT feel very well prepared to teach ALL TIMSS number topics 
N Teachers feel very well prepared to teach ALL 
TIMSS number topics 
Teachers do NOT feel very well 
prepared to teach ALL TIMSS number 
topics 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
208,820 73.6  452.8 26.4 443.7 
Teachers Feeling Prepared to Teach Algebra Topics 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  How well prepared do you feel you are to teach the following topics? (TQM2_7Ba-d; 
BT4MTT06,BT4MTT07,BT4MTT08, BT4MTT09) 
a) Numeric, algebraic, and geometric patterns or sequences (extension, missing terms, 
generalization of patterns)  
b) Simplifying and evaluating the algebraic expressions 
c) Simple linear equations and inequalities, and simultaneous (two variables) equations  
d) Equivalent representations of functions as ordered pairs, tables, graphs, words, or equations 
(Response options: Not applicable; Very well prepared; Somewhat prepared; Not well prepared) 
Compute the percentage of students whose teachers responded “Very well prepared” for the individual 
topics.Following this compute the average across the percentages of students whose teachers indicate 
feeling very well prepared to teach all ALGEBRA topics.The derived variable is coded MISSING if there are 
more than one-third of the source questions with invalid data or teachers responded "Not applicable." 
1. Teachers feel very well prepared to teach ALL TIMSS algebra topics 
2. Teachers do NOT feel very well prepared to teach ALL TIMSS algebra topics 
N Teachers feel very well prepared to teach ALL 
TIMSS algebra topics 
Teachers do NOT feel very well 
prepared to teach ALL TIMSS algrbra 
topics 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
206,659 63.8  453.7 36.2 444.4 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Teachers Feeling Prepared to Teach Geometry Topics 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  How well prepared do you feel you are to teach the following topics? (TQM2_7Ca-f; 
BT4MTT10,BT4MTT11,BT4MTT12,BT4MTT13,BT4MTT14,BT4MTT15) 
a) Geometric properties of angles and geometric shapes (triangles, quadrilaterals, and other 
common polygons)  
b) Congruent figures and similar triangles  
c) Relationship between three–dimensional shapes and their two-dimensional representation 
d) Using appropriate measurement formulas for perimeters, circumferences, areas of circles, surface 
areas and volumes 
e) Cartesian plane - ordered pairs, equations, intercepts, intersections, and gradient 
f) Translation, reflection, and rotation 
(Response options: Not applicable; Very well prepared; Somewhat prepared; Not well prepared) 
Compute the percentage of students whose teachers responded “Very well prepared” for the individual 
topics.Following this compute the average across the percentages of students whose teachers indicate 
feeling very well prepared to teach all GEOMETRY topics.The derived variable is coded MISSING if there are 
more than one-third of the source questions with invalid data or teachers responded "Not applicable." 
1. Teachers feel very well prepared to teach ALL TIMSS geometry topics 
2. Teachers do NOT feel very well prepared to teach ALL TIMSS geometry topics 
N Teachers feel very well prepared to teach ALL 
TIMSS geometry topics 
Teachers do NOT feel very well 
prepared to teach ALL TIMSS geometry 
topics 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
207,196 51.1  454.7 48.9 444.7 
Teachers Feeling Prepared to Teach Data and Chance Topics 
 (Newly Constructed Combined Variable)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  How well prepared do you feel you are to teach the following topics? (TQM2_7Da-c; 
BT4MTT16,BT4MTT17,BT4MTT18) 
a) Reading and displaying data using tables, pictographs, bar graphs, pie charts and line graphs  
b) Interpreting data sets (e.g., draw conclusions, make predictions, and estimate values between and 
beyond given data points)  
c) Judging, predicting, and determining the chances of possible outcomes 
(Response options: Not applicable; Very well prepared; Somewhat prepared; Not well prepared) 
Compute the percentage of students whose teachers responded “Very well prepared” for the individual 
topics.Following this compute the average across the percentages of students whose teachers indicate 
feeling very well prepared to teach all DATA AND CHANCE topics.The derived variable is coded MISSING if 
there are more than one-third of the source questions with invalid data or teachers responded "Not 
applicable." 
1. Teachers feel very well prepared to teach ALL TIMSS data and chance topics 
2. Teachers do NOT feel very well prepared to teach ALL TIMSS data and chance topics 
N Teachers feel very well prepared to teach ALL 
TIMSS data and chance topics 
Teachers do NOT feel very well 
prepared to teach ALL TIMSS data and 
chance topics 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
206,970 53.1  452.1 46.9 446.3 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Index of Teachers’ Reports on Teaching Mathematics Classes with Few or No Limitations 
Due to Student Factors (MCFL) 
(Index in TIMSS 2007 International Database)
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  In your view, to what extent do the following limit how you teach the TIMSS class?  
  Students with different academic abilities (TQM-18a, BT4MLI01) 
  Students who come from a wide range of backgrounds (e.g., economic, language) (TQM-18b, BT4MLI02) 
  Students with special needs (e.g., hearing, vision, speech impairment, physical disabilities, mental or 
emotional/psychological impairment) (TQM-18c, BT4MLI03) 
  Uninterested students (TQM-18d, BT4MLI04) 
  Disruptive students (TQM-18e, BT4MLI05) 
(Response options: Not applicable; Not at all; A little; Some; A lot) 
Recode "not applicable"/"not at all" to 1, "a little" to 2, "some" to 3; "a lot" to 4 
1. High = Average is less than or equal to 2 
2. Medium = Average is greater than 2 and less than 3 
3. Low = Average is greater than or equal to 3 
The index is coded missing if there are 2 or more questions with invalid data. 
N High Medium Low 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
212,879 37.5 465.7 39.5 445.1 23.0 432.6
Index of Teachers’ Reports on Teaching Mathematics Classes with Few or No Limitations 
Due to Resource Factors (MCFL-R) 
 (Newly Constructed Index) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  In your view, to what extent do the following limit how you teach the TIMSS class?  
  Shortage of computer hardware (TQM-18f, BT4MLI06) 
  Shortage of computer software (TQM-18g, BT4MLI07) 
  Shortage of support for using computers (TQM-18h, BT4MLI08) 
  Shortage of textbooks for student use (TQM-18i, BT4MLI09) 
  Shortage of other instructional equipment for students’ use (TQM-18j, BT4MLI10) 
  Shortage of equipment for your use in demonstrations and other exercises (TQM-18k, BT4MLI11) 
(Response options: Not applicable; Not at all; A little; Some; A lot) 
Recode "not applicable"/"not at all" to 1, "a little" to 2, "some" to 3; "a lot" to 4 
1. High = Average is less than or equal to 2 
2. Medium = Average is greater than 2 and less than 3 
3.  Low = Average is greater than or equal to 3 
The index is coded missing if there are 2 or more questions with invalid data.
N High Medium Low 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
Percent of 
Students 
Mathematics 
Achievement 
212,443 55.6 457.0 28.4 445.5 16.0 440.6
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Availability of Computers with Acess to the Internet 
(Questionnaire Item)  
Based on responses to the following question in the Mathematics Teacher Questionnaire: 
  Do any of the computer(s) in the classrooms have access to the Internet? 
(Response options: Yes; No) 
1. Computer(s) with acess to the Internet avaialable 
2. No computer(s) with acess to the Internet available 
N* Computer(s) with acess to the Internet 
avaialable 
No computer(s) with acess to the 
Internet available 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
57,896 65.7  458.7 34.3 453.8 
*Does not include responses for students in classrooms where computers are not available 
Students Taught Number Topics 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  The following list includes the main topics addressed by the TIMSS mathematics test. Choose the 
response that best describes when students in the TIMSS class have been thought each topic. If a topic was 
taught half this year but not yet completed, please choose "Mostly taught this year." If a topic is not in the 
curriculum, please choose "Not yet taught or just introduced." (TQM2_20Aa-j; BT4MTP01, BT4MTP02, 
BT4MTP03, BT4MTP04, BT4MTP05, BT4MTP06,BT4MTP07, BT4MTP08, BT4MTP09, BT4MTP10) 
a) Whole numbers including place value, factorization, and the four operations  
b) Computations, estimations, or approximations involving whole numbers  
c) Common fractions including equivalent fractions and ordering of fractions  
d) Decimal including place value, ordering, and converting to common fractions (and vice versa) 
e) Representing decimals and fractions using words, numbers, or models (including number lines) 
f) Computations with fractions 
g) Computations with decimals 
h) Representing, comparing, ordering, and computing with integers 
i) Ratios (equivalence, division of a quantity by a given ratio) 
j) Conversion of percents to fractions or decimals and vice versa 
(Response options: Mostly taught before this year = 1; Mostly taught this year = 2; Not yet taught or just 
introduced = 3) 
Compute the percentage of students whose teachers responded “Mostly Taught Before This Year” OR 
“Mostly Taught This Year” for the individual topics. Following this compute the average across the 
percentages of students taught all NUMBER topics mostly before this year or this year. The derived 
variable is coded MISSING if there are more than one-third of the source questions with invalid data. 
1. ALL TIMSS number topics taught mostly before this year or this year 
2. Not ALL TIMSS number topics taught mostly before this year or this year 
N ALL TIMSS number topics taught mostly 
before this year or this year 
Not ALL TIMSS number topics taught 
mostly before this year or this year 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
210,191 78.1  452.4 21.9 436.0 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Students Taught Algebra Topics 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
The following list includes the main topics addressed by the TIMSS mathematics test. Choose the response 
that best describes when students in the TIMSS class have been thought each topic. If a topic was taught 
half this year but not yet completed, please choose "Mostly taught this year." If a topic is not in the 
curriculum, please choose "Not yet taught or just introduced." (TQM2_20Ba-h; BT4MTP11, BT4MTP12, 
BT4MTP13, BT4MTP14, BT4MTP15, BT4MTP16,BT4MTP17, BT4MTP18) 
a) Numeric, algebraic, and geometric patterns or sequences (extension, missing terms,  
generalization of patterns 
b) Sums, products, and powers of expressions containing variables 
c) Evaluating expressions for given numeric value 
d) Simplifying or comparing algebraic expressions 
e) Modeling situations using expressions 
f) Evaluating functions/formulas for given values of the variables 
g) Simple linear equations and inequalities, and simultaneous (two variables) equations 
h) Equivalent representations of functions as ordered pairs, tables, graphs, words, or   equations 
(Response options: Mostly taught before this year = 1; Mostly taught this year = 2; Not yet taught or just 
introduced = 3) 
Compute the percentage of students whose teachers responded “Mostly Taught Before This Year” OR 
“Mostly Taught This Year” for the individual topics. Following this compute the average across the 
percentages of students taught all ALGEBRA topics mostly before this year or this year. The derived 
variable is coded MISSING if there are more than one-third of the source questions with invalid data. 
1. ALL TIMSS algebra topics taught mostly before this year or this year 
2. Not ALL TIMSS algebra topics taught mostly before this year or this year 
N ALL TIMSS algebra topics taught mostly 
before this year or this year 
Not ALL TIMSS algebra topics taught 
mostly before this year or this year 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
209,243 31.4  454.2 68.6 445.3 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Students Taught Geometry Topics 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
The following list includes the main topics addressed by the TIMSS mathematics test. Choose the response 
that best describes when students in the TIMSS class have been thought each topic. If a topic was taught 
half this year but not yet completed, please choose "Mostly taught this year." If a topic is not in the 
curriculum, please choose "Not yet taught or just introduced."  (TQM2_20Ca-n; BT4MTP19, BT4MTP20, 
BT4MTP21, BT4MTP22, BT4MTP23, BT4MTP24,BT4MTP25, BT4MTP26, BT4MTP27, BT4MTP28, BT4MTP29, 
BT4MTP30, BT4MTP31, BT4MTP32) 
a) Angles - acute, right, straight, obtuse, reflex 
b) Relationships for angles at a point, angles on a line, vertically opposite angles, angles associated 
with a  transversal cutting parallel lines, and perpendicularity 
c) Properties of geometric shapes: triangles, quadrilaterals, and other common polygons 
d) Construct or draw triangles and rectangles of given dimensions 
e) Congruent figures (triangles, quadrilaterals) and their corresponding measures 
f) Similar triangles and recall their properties 
g) Relationships between two-dimensional and three-dimensional shapes 
h) Pythagorean theorem (not proof ) to find length of a side 
i) Measurement, drawing, and estimation of the size of angles, the lengths of lines, areas, and 
volumes 
j) Measurement formulas for perimeters, circumferences, areas of circles, surface areas, and 
volumes 
k) Measures of irregular or compound areas (e.g., by covering with grids or dissecting and 
rearranging pieces) 
l) Cartesian plane - ordered pairs, equations, intercepts, intersections, and gradient 
m) Line and rotational symmetry for two-dimensional shapes 
n) Translation, reflection, and rotation 
(Response options: Mostly taught before this year = 1; Mostly taught this year = 2; Not yet taught or just 
introduced = 3) 
Compute the percentage of students whose teachers responded “Mostly Taught Before This Year” OR 
“Mostly Taught This Year” for the individual topics. Following this compute the average across the 
percentages of students taught all GEOMETRY topics mostly before this year or this year. The derived 
variable is coded MISSING if there are more than one-third of the source questions with invalid data. 
1. ALL TIMSS geometry topics taught mostly before this year or this year 
2. Not ALL TIMSS geometry topics taught mostly before this year or this year 
N ALL TIMSS geometry topics taught mostly 
before this year or this year 
Not ALL TIMSS geometry topics taught 
mostly before this year or this year 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
209,651 12.6  456.5 87.4 448.8 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Students Taught Data and Chance Topics 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
The following list includes the main topics addressed by the TIMSS mathematics test. Choose the response 
that best describes when students in the TIMSS class have been thought each topic. If a topic was taught 
half this year but not yet completed, please choose "Mostly taught this year." If a topic is not in the 
curriculum, please choose "Not yet taught or just introduced." (TQM2_20Da-g; BT4MTP33, BT4MTP34, 
BT4MTP35, BT4MTP36, BT4MTP37,BT4MTP38; BT4MTP39) 
a) Reading data from tables, pictographs, bar graphs, pie charts, and line graphs 
b) Organizing and displaying data using tables, pictographs, bar graphs, pie charts, and line graphs 
c) Characteristics of data sets including mean, median, range, and shape of distribution (in general 
terms) 
d) Interpreting data sets (e.g., draw conclusions, make predictions, and estimate values between and 
beyond given data points) 
e) Data displays that could lead to misinterpretation (e.g., inappropriate grouping and misleading or   
distorted scales) 
f) Using data from experiments to predict chances of future outcomes 
g) Using the chances of a particular outcome to solve problems  
(Response options: Mostly taught before this year = 1; Mostly taught this year = 2; Not yet taught or just 
introduced = 3) 
Compute the percentage of students whose teachers responded “Mostly Taught Before This Year” OR 
“Mostly Taught This Year” for the individual topics. Following this compute the average across the 
percentages of students taught all DATA AND CHANCE topics mostly before this year or this year. The 
derived variable is coded MISSING if there are more than one-third of the source questions with invalid 
data. 
1.  ALL TIMSS data and chance topics taught mostly before this year or this year 
2. Not ALL TIMSS data and chance topics taught mostly before this year or this year 
N ALL TIMSS data and chance topics taught 
mostly before this year or this year 
Not ALL TIMSS data and chance topics 
taught mostly before this year or this 
year 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
208,642 12.9 450.6 87.1 448.6 
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Table E.3 Analysis Variables for Scaling, Effective Classroom Environments for Learning 
Mathematics (Continued) 
Teachers’ Reports on Problem Solving Activities 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Mathematics Teacher Questionnaire: 
  When teaching the students in the TIMSS class, how often do you usually ask them to do the following?  
  Use knowledge of the properties of shapes, lines and angles to solve problems (TQM-17c, BT4MASUK) 
  Apply facts, concepts and procedures to solve routine problems (TQM-17g, BT4MASAC) 
  Explain their answers (TQM-17h, BT4MASEA) 
  Decide on their own procedures for solving complex problems (TQM-17j, BT4MASCP) 
(Response options: Every or almost every lesson; Almost half the lessons; Some lessons; Never) 
Average computed across the seven source questions. 
1. Activities, on average, take place more than almost half the lessons 
2. Activities, on average, take place almost half the lessons or less 
Variable coded missing 2 or more source questions are with invalid data. 
N Activities, on average, take place more 
than almost half the lessons 
Activities, on average, take place almost half 
the lessons or less 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
214,128 31.9  459.2 68.1 447.6 
Students’ Reports on Problem Solving Activities 
 (Newly Constructed Combined Variable) 
Based on responses to the following questions in the Student Questionnaire:
  How often do you do these things in your mathematics lessons? 
  We explain our answers (SQ-10g, BS4MHEXP)  
  We decide on our own procedures for solving complex problems (SQ-10i, BS4MHSCP) 
  We work problems on our own (SQ-10l, BS4MHWPO)  
(Response options: Every or almost every day; Almost half the lessons; Some lessons; Never) 
Average computed across the seven source questions. 
1. Activities, on average, take place more than almost half the lessons 
2. Activities, on average, take place almost half the lesson or less 
Variable coded missing 2 or more source questions are with invalid data. 
N Activities, on average, take place more 
than almost half the lessons 
Activities, on average, take place almost half 
the lessons or less 
Percent of Students Mathematics 
Achievement 
Percent of Students Mathematics 
Achievement 
218,269 53.6  461.3 46.4 443.8 
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Table E.4 Analysis Variables for Scaling, Students’ Motivation to Learn Mathematics 
I Enjoy Learning Mathematics 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
214,263 34.8 471.8 32.0 458.9 19.2 438.5 14.0 420.3
Mathematics Is Boring 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
214,881 16.1 421.8 24.4 441.6 26.7 459.8 32.0 470.7
I Like Mathematics 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
216,922 34.1 474.1 31.0 458.8 18.1 439.4 16.8 418.1
I Would Like to Take More Mathematics in School 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
216,662 33.5 459.9 26.0 456.9 21.7 433.6 18.8 433.6
I Usually Do Well in Mathematics 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
216,911 32.6 488.9 42.9 449.9 17.5 442.6 7.0 405.6
Mathematics is More Difficult for Me than for Many of My Classmates 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
215,393 15.9 405.4 29.6 431.0 27.6 461.0 26.9 492.9
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Table E.4 Analysis Variables for Scaling, Students’ Motivation to Learn Mathematics 
(Continued) 
Mathematics is Not One of My Strengths 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
214,887 21.9 417.7 29.9 438.7 22.8 461.0 26.3 489.7
I Learn Things Quickly in Mathematics 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
214,284 24.1 489.4 39.8 462.0 25.0 431.6 11.0 402.2
I Think Learning Mathematics Will Help Me In My Daily Life  
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
219,654 67.7 456.2 28.4 449.8 6.8 435.2 3.1 408.5
I Need To Do Well In Mathematics to Learn Other School Subjects 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
218,119 41.9 457.2 39.4 455.5 13.4 441.1 5.3 416.3
I Need to Do Well In Mathematics to Get Into the <University> of My Choice  
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
217,968 57.1 461.4 27.7 449.3 10.0 430.9 5.3 419.1
I Need to Do Well in Mathematics to Get the Job I Want 
N Agree a lot Agree a little Disagree a little Disagree a lot
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve
-ment 
Percent 
of 
Students 
Mathe-
matics 
Achieve-
ment 
218,304 53.4 454.4 28.7 455.5 12.0 447.5 5.9 421.9
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Appendix F: Factor Analysis for Categorical Indicator Variables 
Table F.1 Effective School Environments for Learning to Read— 
Factor Loadings  
          SPSS (PC)1 MPLUS (ML)2 
Economically Advantaged  
School Neighborhood 
Index of Economic Well-being of Student Population 
(EWP) 
.38 .35 
Principals' Reports on Students’ Early Literacy Skills .30 .26
School’s Effective Organization for Instruction
Basic Reading Skills Emphasis Three Grades Below 
Target Grade 
.13 .14 
Advanced Reading Skills Emphasis Two Grades Below 
Target Grade 
.20 .18 
Positive School Climate 
Principals' Perception of Teachers’ Job Satisfaction .61 .63
Principals' Perception of Teachers’ Expectations for 
Student Achievement 
.63 .68 
Principals' Perception of Students' Desire to Do Well 
in School 
.66 .74 
Principals' Perception of Students' Regard  for School 
Property 
.68 .71 
Principals' Reports on Student Tardiness and 
Absenteeism 
.54 .56 
Principals' Reports on Classroom Behavior .48 .50
Principals' Reports on Violent Student Behavior .53 .51
Availability of School Resources 
Availability of School Library and Library Books .14 .15
Index of Availability of School Resources (ASR) .29 .25
Parental Involvement in the School 
Frequency of School's Outreach to Parents .23 .24
Principals' Reports on Parental Engagement .46 .39
Principals' Reports on Parental Support for Student 
Achievement 
.74 .79 
Percent of Variance Accounted for by 1 Factor     23% 24% 
1 Principal component analysis in SPSS treating indicator variables as continuous 
2 Maximum likelihood factor analysis in MPLUS treating indicator variables as categorical 
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Table F.2 Effective Home Environments for Learning to Read— 
Factor Loadings  
               SPSS (PC)1 MPLUS (ML)2 
Economic, Social, and  
Educational Resources in the Home 
 
Highest Level of Education of Either Parent .69 .66
Parents’ Employment Situation .33 .31
Parents’ Occupational Level .63 .59
Students’ Reports on Home Possessions .52 .47
Students’ Reports on Number of Books in the Home .65 .68
Parents’ Reports on Number of Books in the Home .79 .86
Parents’ Reports on Number of Children’s Books in the 
Home 
.77 .83
Child Attended Preschool .40 .36
Family’s Relative Economic Standing .34 .39
Emphasis on Literacy 
Development in the Home 
 
Index of Early Home Literacy Activities (EHLA) .43 .41
Parents Talking to Child About Reading  .42 .38
Index of Parents’ Engagement in Child’s Reading During 
Preprimary (PERP) 
.41 .38
Parents’ Positive Attitude Toward Reading 
Index of Parents’ Attitudes Toward Reading (PATR) .57 .54
Time Parents Spent Reading .60 .57
Time Parents’ Spent Reading for Enjoyment .53 .48
Percent of Variance Accounted for by 1 Factor 31% 30%
1 Principal component analysis in SPSS treating indicator variables as continuous 
2 Maximum likelihood factor analysis in MPLUS treating indicator variables as categorical 
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Table F.3 Effective Classroom Environments for Learning Mathematics— 
Factor Loadings  
SPSS (PC)1 MPLUS (ML)2 
Well Prepared Teachers 
Teachers Finished Post-Secondary Degree .23 .18
Teachers Feeling Prepared to Teach Number Topics .72 .84
Teachers Feeling Prepared to Teach Algebra Topics .78 .89
Teachers Feeling Prepared to Teach Geometry Topics .78 .88
Teachers Feeling Prepared to Teach Data and Chance 
Topics 
.71 .76 
Students With Good Learning Prerequisites  
Index of Teachers’ Reports on Teaching Mathematics 
Classes with Few or No Limitations Due to Student 
Factors (MCFL) 
.22 .15 
Classrooms with Resources and Technology   
Index of Teachers’ Reports on Teaching Mathematics 
Classes with Few or No Limitations Due to Resource 
Factors (MCFL-R) 
.20 .15 
Curriculum Coverage  
Students Taught Number Topics .30 .27
Students Taught Algebra Topics                                             .26 .19
Students Taught Geometry Topics .22 .21
Students Taught Data and Chance Topics .21 .21
Use of Effective Teaching Strategies  
Teachers Reports on Problem Solving Activities                                 21 .19
Percent of Variance Accounted for by 1 Factor                     22% 26%
1 Principal component analysis in SPSS treating indicator variables as continuous 
2 Maximum likelihood factor analysis in MPLUS treating indicator variables as categorical 
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Table F.4 Students’ Motivation to Learn Mathematics— 
Factor Loadings 
 
                                                 SPSS(PC)1 
MPLUS 
(ML)2  
Students’ Positive Affect Toward Mathematics  
I Enjoy Learning Mathematics .80 .88
Mathematics Is Boring .62 .65
I Like Mathematics .82 .91
I Would Like to Take More Mathematics in School .68 .71
Students’ Self-Confidence in Their Mathematics Abilities
I Usually Do Well in Mathematics .63 .61
Mathematics is More Difficult for Me Than for 
Many of My Classmates 
.32 .27 
Mathematics Is Not One of My Strengths .51 .48
I Learn Things Quickly in Mathematics .66 .63
Students Placing Value on Mathematics
I Think Learning Mathematics Will Help Me in My 
Daily Life 
.56 .54 
I Need Mathematics to Learn Other School 
Subjects 
.51 .45 
I Need to Do Well in Mathematics to Get Into the 
<University> of My Choice 
.54 .48 
I Need to Do Well in Mathematics to Get the Job I 
Want 
.54 .48 
Percent of Variance Accounted for by 1 Factor   38% 36%
1 Principal component analysis in SPSS treating indicator variables as continuous 
2 Maximum likelihood factor analysis in MPLUS treating indicator variables as categorical 
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Appendix G: IRT Model Parameters 
 
Table G.1 Effective School 
Environments for Learning to 
Read—Model Parameters 
Item /  
Item Step  
Item parameter, δi / 
Cumulative threshold 
parameter, Гix 
1.1 -1.69 
1.2 1.76 
2.1 -0.15 
2.2 0.50 
3 -1.46 
4 0.80 
5.1 -0.76 
5.2 1.60 
6.1 -0.90 
6.2 1.62 
7.1 -0.24 
7.2 1.93 
8.1 -1.96 
8.2 0.21 
9 -0.98 
10 -1.00 
11 -0.47 
12.1 -1.82 
12.2 -0.05 
13.1 -1.46 
13.2 -0.11 
14 -1.32 
15.1 -0.83 
15.2 -0.01 
16.1 -1.47 
16.2 0.58 
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Table G.2 Effective Home 
Environments for Learning to Read—
Model Parameters 
Item /  
Item Step 
Item parameter, δi / Cumulative 
threshold parameter, Гix 
1.1 -1.80 
1.2 -0.90 
1.3 0.14 
1.4 0.86 
2.1 -2.25 
2.2 0.50 
3.1 -2.07 
3.2 -1.40 
3.3 -0.59 
3.4 0.11 
3.5 0.42 
4.1 -1.10 
4.2 -0.28 
4.3 0.79 
5.1 -1.21 
5.2 -0.34 
5.3 0.66 
6.1 -1.14 
6.2 -0.46 
6.3 0.55 
7.1 -0.95 
7.2 -0.19 
7.3 0.61 
8.1 -1.42 
8.2 -0.76 
8.3 0.13 
9.1 -2.19 
9.2 -1.44 
10.1 -0.85 
10.2 2.86 
11 -1.71 
12.1 0.00 
12.2 2.15 
13.1 -2.44 
13.2 0.09 
14.1 -1.25 
14.2 0.52 
15.1 -1.29 
15.2 0.09 
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Table G.3 Effective Classroom 
Environments for Learning 
Mathematics—Model 
Parameters 
Item / Item 
Step 
Item parameter, δi / 
Cumulative threshold 
parameter, Гix 
1.1 -1.19 
1.2 1.34 
2 -1.12 
3 -0.61 
4 -0.02 
5 -0.14 
6.1 -1.06 
6.2 0.46 
7.1 -1.36 
7.2 -0.26 
8 -1.40 
9 0.82 
10 2.09 
11 2.07 
12 0.90 
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Table G.4 Students’ Motivation 
to Learn Mathematics— 
Model Parameters 
Item Step 
Cumulative threshold 
parameter, Гix 
1.1 -1.40 
1.2 -0.56 
1.3 0.52 
2.1 -1.27 
2.2 -0.29 
2.3 0.60 
3.1 -1.21 
3.2 -0.49 
3.3 0.54 
4.1 -1.13 
4.2 -0.30 
4.3 0.53 
5.1 -2.03 
5.2 -0.96 
5.3 0.68 
6.1 -1.42 
6.2 -0.16 
6.3 0.81 
7.1 -1.06 
7.2 0.02 
7.3 0.80 
8.1 -1.73 
8.2 -0.50 
8.3 1.05 
9.1 -2.35 
9.2 -1.66 
9.3 -0.51 
10.1 -2.16 
10.2 -1.21 
10.3 0.28 
11.1 -2.06 
11.2 -1.30 
11.3 -0.32 
12.1 -2.02 
12.2 -1.17 
12.3 -0.18 
 
 
 
 
 
 
 
 
